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kh i~o<Dn&&.ktiM1rZ>ttM&k. mffBJt 

H-f 5 r k t -r 3 T 9 + =- 9 . 
[«#*2] tteBWflH±io-e*>9, iWElMRtftfr 

-!§-<DTOl£BB*&1-5 - t SrWKfci-SIH** i |E«c<D7 

[|«#«3] |WEB«fl[B:»lB«ltfLRtWSlB*lt 
iHi^f 2|g«-efcO, HtrlE«#^mif2^ 1 B^ 

tmEflMWtMEff 2 BSMKStTfcfcofc k # fcWMB* 

[f«#JS 4 ] Mia B «MK tt/>fc < t hm i astt*^* 
tjs^ 2 Sftfc*^© 2 o©SCtt*^tov ^-*iv«v>fc 
< k tioRS^ titrfe£fi^ffl&rtB1iffia s BS££ 

*fcfc:H-*-4flM*Sr*tHU ItBitilHBliJII 1 

m* B fltt * 9 t K < 4 o fc * * KiWMS* ©wan £tt 

in** 5 ] IWB«*©«tt#^© 5 *> > '>ft < * t> 
r k -T^f*** 1 4 ©V vf *uWC?E*£<DT 

&%tiLmi-<Dmm\mirz>tfm-?$>z~k sr^mt-rs 

[111**7] MBaMafc^fMEW^^* 9 , «fflE£ 

9f-^—9 e 

lis** s ] wiBse^^fcWMt**^"*** ^ 

T9^^—9 B 



bv &ffi$*vfc1t$l«r'>ft< ifclo©B«teiifctfc 
aPPJp«HWXtWlcil:«HIIJ«rlW«i-a - 

in ** 10] HtrlE b «« £ 1 o t u awe***** 

fEBSffiJ:9t)iS<ftofct# t^ftfS^gpiP £#Jt 
S-ft. «MBfl?«^|frlEB««[«TIC*ofci#^®ftfg 

[S*« 1 1 1 ttlBBSHtfc* 1 BflMtRW* 1 B« 

it J; 9 t>®v^2 liitu unEflraastWB* 1 b^ 

lit J: 9 <>i«< ftofct #fcWW»*©RllP*:4*it**, 
IMEtffW^aWBJB 2 BWItEATKftofci *fcWWB* 

l«*« 12] ftilEB <Hf 1 

2 2 ocd^{4*^-^ov NT-tH-^iV^ 

£&mi-<Dtfmk swmk *\m. ^ mibis 1 

tc Hi- 5 it $ a 5 b mm. <t 9 1> « < ft <> t # ^ffiitm^ 

[fj|*« 1 3 ] t&B*«fc©*ttJ*f-«> 5 *>> y >ft < t 

®mtm%z-k*!tmk-tzm#i%9-t)>ibi 2©v^-rtu 

[M#* 1 4 1 Me**fc**©*ttfcHi-***i: L 

-c, m^&m^mm^m-r^mm^m-r^^ki: 
[»** 1 5 1 twaaofc** t L-cE«i^ v 

lE^co T9f-^^—9 (OBWjjjfe* 

its** 1 6 1 wmm-m^mm^^M-t^ ep 

[00 0 1] 

[«eq©si-5ft#f^»] ffim^^ftifro^ 
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So 

[0 0 0 2] 

[0 0 0 3] 0!|xtf#^¥7-8 9 7 4 8^§-<£$8KI4> 

4MWB2 8 3 1 1 6-§-(Ctt, ffftttEEOXKBUn >o 

^$tUTV>5o #ff»3 00 5 8 6 5#»Ctt, 

[0 0 0 4] 

[000 5] #3PJfi, ±E«3lE«©ra«^*r«Hfci-5 
Xi&fefc£itizT9?^—9RTfi*<omS9}jjW; : &te 
[000 6] 

& < 1 1> i o<o s«ffl[ t ttm-r ztmn t . MisjtiK^ 

[0007] ±B*Mlfc*s^-c, mffES^fflfi i o-efe 40 

[00 0 8] ifc, WEB«lttt*l B«tfRt«Rl B 
^ffiJ: 5 fc<6v*S2 B 9 > .tWattW^tWE* 1 

Bfftf «t 9 fell < *o fc i £ fcWMB*©WHP«r*it * 

{g^roWJP&Mte-rS p t U \ 
[0 0 0 9] $e>»-, WIBB«Hltt±'>*<i:t>*l*tt 

^5.o ! ^2lE^^*T■©2ow^^sl:^^■^cov^-c-^:^^ J 5 ! *> 



4 

^ ^ R0 ! ^2lEfi^*^^-ov^T^t^fe^^^r*^ L w^*#t 
B «fit t SrJfctfc U mffltPttttffllBJB 1 *tt*?-fcB8 

J^-Rcft o fc t * K:«Mt*K:l«in*IM*frf5 £ t AW 
* bv\ 

[0 0 10] £btc, ltflB«*©«tt*^o5*)» 
[00 11] Sbfc, tWB*tt*^©*4fcfcH-t-3tff* 

[0012] $ h\z % mmmtiLmi-itfcnm+xh v , 

[0013] $ btc, wjt&&i<Lm^wmm%*fi>M-r 
z>fPMtirms.xfik}ki%m±, mss.mwim^r(o^m t mm 

[0 0 14] — *HK<ClT^f 3.^— *<Dm.W>jf& 

x. t h 1 o©aHft#T-«>«ttteBa-rs*««:* 

[0 0 15] ±IB*jfeM*s^-C, HuEB^ISrloi 

[0 0 16] IWaB«ltSrf5l BtWXtWl B 
^ffii I? t>«v^JS2 B«ttfc L-> W3affif##«ftfE& 1 B 
tMtJ:0 t,JB< «:ofcfc#lcmWt»«>BttPt*|ytS 
WIEfll««siWE« 2 B WltKTfc 4ofeif lc!§BK) 

[0017] $ e>ic N ttriBBads^xe < 1 1>* 1 «t 

iv>ft < 1 1> 1 -^ta:^ u> b «flt^ 5 ^S § ti/fc* 1 
m+Rxm 2 ^^{co^-c-ttu^^j-wi-si* 

ftftttit, ^l3ffir^S.O ! ^2^* : F^^"C : ?r 
*tb*ffi*T-©flWi:B«liiSrtt*EL'» «WE»l«tt 
SH^-KHrsflMS^BWtt 4 f ti«< ^eofci #icfflb 
■ft-^-O^PSr^Jh^-li:, WfB^2^*T-^M-t- : 5ffi« 
tfSB««^TKfcofct£KBE»ra^»-m»R£M#r-r5 

[0018] $ t>«c, «HB«»©«ttJH^-o 5 *>. 
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ft©/>4< h fc io<D^&ifi^£HufB^£li^-©««il~ 

[ooi9] £ibK, mm^m^mm^m-t^mn 

[0 0 2 0] Sfefc, tfflE^tt^t t-Cffim^trffl 

[oo2i] $e>^, mu&&m^®$h<s%*ftito-r 

[0 0 2 2] 

3i— ^t?&S hT^ST^^aJt— ^(D#J*Sriait-^ 
i"o 

[00 2 3] 01 KSH-J: 5> fc, v M4, St^ 

lcBlf)t^« (Mttf9 0S) 5r/i-r<t5(-K«^^fc2 
0(D««MO^ 1 JEttSliT- 1 0 PJkXf-% 2 J£«*^ 1 0 
Bt, flffif^l 0At^21Em*^l 0B<D£3! 
•ffl!)iffiSa5^«*^^ift-<t , ?«'&^^fc^^^ P ^W (Bib 
A&) 20h « 1 1 0 Aftt/JB 1 

0 B og^M^tMHMft iffc J: 0 H£S *u. * 1 E«* 
^10AWf2Eiifl 0B«rfiH*i-3'*-*«#' 
3 0i, ^-j/5W*t2 0tri=i — ^4.0©*BSfcSStS* 

[00 24] SIIJES*^ 1 0AJUWB2JE**?-! 0 
B<OPSfflSr0 2tc^-t- o fc*5, j9?#f4^K«)£|Rl— 
-e*>S. ♦ffiiW^l OA, 1 OB 14, wmpzT 

t7S7^»filltlSl2, 13&£SK«/lLfc 
trorfet), #t75?^i«iiiSSi2, I3i 

frfc^-m®!* 1 2 RXfi 1 3 14, Ztl^ttfS^rlfc 14, 1 
5 LTlgKlAM 1 6K«tt3*bT^3. {§#$14 
tl5 ©MfcMJe0>*ffi«rB3lni"* * » *tt 1 2 i 1 3 

«#*5^t, ^r©m^f410*5§:»Cp)D^[B]t?*)5o 

lot, #t7^^i«i itt> ioia#K^MBO* 
|pJ^P3C»c*5 (B9^5 2oOt5-Sy?.«SllO 

ffs*^ i oa. io B©w«w»K:i4, »mm 1 7 

[0 0 2 5] mW}Wfcl6\Z£<0WM<om8ti%&*&& 

1 ia*P;frfifc#tfXf4il6*, #JE«*^-1 OA, 10 
Bd^frt LT#*Si-5o «^/Jn$<, d*o«fc<0« 
g^4B^-e§5«B^c-C(4, «-m«il 2 t 1 3©Rm-$8£ 
t *£Em*^ 1 0 A, 1 0 B ©fctfctt, {iff E 
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[0 0 2 6] VSritaK 1 6 fc J: 9 SMco^ftmff 
Sr&S^l 2 t 1 3(DWtcB]Jp-t-5i, * 
(DS#l-iSCT#ir7 5 s/^#&l 1 f4[H#|6]»-#*jiSr 
#9igL, ^JES^l 0 A, 10BM#i LT#i 
**9 3E-r. tEIi^lOA, 10BKf4, *©#3t 

^HE©l«b.*EW^jft** s *JEE«* : f' 1 0 A, 1 
OB -Sr*-5i:, ^ye-^^teT 

U #ffiS*^-l OA, l o B<Qi£ffc!iSit:*:-t-3o 

10A, 1 0Bf4, *<Dtl-B-*felZ-ttl'-C£tiLft 
/h^^fc*, {Sv>mjEE-CKib-r?)fcJ6lcj4, r©*i65i 

*«r*lfltt-5£i:#fl*L^. 
[0 0 2 7] ^-•y^a5W2 0©W<t bT»4, ££LT 

[00 2 8] H§lJE«i^l 0AS^2JEm^l 0 
B Sr^^iv(St*B^* ; fri" i 5^«Kffi*-elBai-t"5*>XI4 

vT*va»— ^offi*^ 1 o AXf± i o b zmm-tz n 

f-y7W*2 0^ffiRI*.aXf4R©litSr«< 
iSfcWlWS- td5-et2.„ ^©^••y7 p gBtt'2 0£, 

ib4rD-^ 4 ocD|H]*te«»)^«-r5;: t ^lit* 
5„ fo^^li, f-y?mt2 OSr, ^^«#^95W (0 
*-gr-f) cD^ffig|5(-lf bolts r ttcj; t), f'/TTSW 
2 0©«P951iliX»4F l 3»I!i«r^ai5W©Klftaib^» 

[0 0 2 9] iilc*ti5ii \. 7 7.W.T 9 
<DmW}^t LTI4, 2oO)£^10AtlOBi; 

©JES^T-1 OAt 1 OBSr^l-Ktb-rS^fet. ^ 

-r jjiD&mm* mmmmi-) 1 o axi4 i o b 
fc&ibu «fe*©ffm^^ (ttibtt*^) iobx»4i 

[00 3 0] ^-Tfofr-Jin&MM^ 1 0 AXI4 1 0 B 

i4 1 o b vim t gmm* t & sff m^T- 1 o b xi4 i 

^fclOCOffiH^l OAtl 0B©X^»-K»-t^^ 
2 0©W*©HMKl±» *in«S!)©S; (Liss 
so a jousOS:) KflgV \ wJtb 2 OOffim^^ 1 0 A i 1 



I 
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[00 3 1] m%W>&0^. JE«*T-{C*rLtmjESrPP 

10 0 3 2] -^(Dffim*^- (fgtb{H!l*T-) l 0 
AXIil OBic^mJI (]E3£2£) mWsim^Atl^X io 

ibisu tiLj><D&.nm* mwiwm*) i obx»4i o 
A&mm&ittcm&K&tfz&mmm+i oami o 
b {zffitiznMUo&it*® 3 0 4 tc^i- 0 m 3 f± 

S:ffJhUfc»m (#itB#) <D«Sfti£^£^1-o ^HfccD 

frmmmi- i o a&i* i o b g.*ti*tiw. 

[0 0 3 3] i3^?.W^i5t« ^tb^Plctt, igib 
fc, EI4/!>^;ba>3<fc5K x f*Jki*fc:*sv*-C*>IR]*tt:, 

L, **oWtt«*©#Jl:*t>#£Em* J f-©J8ftr±-J&l» 

[00 34] *%1fcW&<»T9<5-^-ZK-i$V 
* HHPMHttfcovvc, 0 5£TJ ! ig6£#HaLo 

KS^-l 0AXI41 0B^«EH5««E«[, (b) 
hff^ (c) ttffimam^RfcfltfHSifcaWiMS* 

jR^&^lfiiWfiHUiFov ^rturfe o X i> X v \ 
[0 0 3 5] /<— ;* hSMBAtt, eiMWR^KWJWi" 

m#p© b***-i off jts?)e u/c^T-fc t> , iznm* 

l o AXl± l o B \zmh5&M&&&ifefc£ 0 t K < * 
-CSg»fi-§-cDEMP£f?.lt U $ fc«*«W3f3tlt6tT 

mWimxit. £h%mm&ttmtiz&mwM& 



[003 6] * fc, EI 6 KSrfWtt«ttlW»0 BWKtSr 
2o^Lfc#^-t?fct), ffim*i=-l 0AXI41 0BK 

Azti. bm%-&ttit)£tixi,^ffltdvmmm^ 
[0037] m-, imfawmctev%m&mi&<o-7v 

OAXfil 0B(CPn*R$tt5^tb«^-i: UTiE^ 
[0 0 3 8] ^1JE«^1 0AStff2ffgii L l 0 

b Kit, •^ivetvg-jEmiSi^ i oa, i o b 

JESr^m-r5fc*lcSei5 1 ARTJ55 1 B*Sgn&6R3 
i^-CV^5, ^©^5 1AM5 1 B©«HF«ffitt, **t 
1 -mMUffi 5 2 Afitfl 2 «jCtttU» 5 2 B »C 

fe^t L-C^W§H5. #SSE«lffla55 2A, 52B 
fcm. ^StfS#Srfi:ffi^ffl§l5 5 3 ftffi 

[00 3 9] 4H8£*ftffl«B5 3fcJ; 9#btvfcT^D^ 
OteffiMm#f4, SI©Magi5 (MPU) 6 0WA/DIE 

fiifctfcSB (Comp) 6 2(^J:0SflHfi:4BSI (Re f) 
i:it$!?$tb5o teffi«tHs*WW6 2fcJ:51fclWS* 

(VCO) 5 4(cA*$tl5» «^MagP6 0^ 

ttAta**j^si5 (i/o) Q4frmtfbfrx^z>fr. -t 

[0 0 4 0] ^S*5 4»i, ^*Q.SS5 6 O^b^W* 
Ki£DT-tO«WBia£*Srfl»r«. «»*^ll»**t 
fclE^ife«€-»i, %\~%A*4 yf-m* 5 5 A~ 5 5 

d zfr vxm immm 5 e as^ 2 mm® 5 e b ^a 
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M^L^^-f ^Xl±" l" lcffia-f-5«*^AA.**u 

[004 1] glWM*5 6AfcJ:»>**3;fcfc»IMt 
*I±I8 1 JE^SfiF- 1 0 A KBWJP S *k 4 2 Jf<@H 5 

6 b \z x <o mmtsMtmsbts^&fs 2 iznm* iobh 

BWPS*i/5. Z.<D£5\z. 9 1 JE^*^ 1 0Aifl2JE 
m^T- 1 0 BO^OfilMfc* tr^Tl* 

5 fcWMi ■g-©Jsia!*Sr 7 A- K'< -> * WMWi - * - £ »' 
10 0 4 2] Jfe*J, 6 5A~5 5DI4, % 

immmf-i 0AtS2Etifi 0B©^-r*tSr^» 

T*td»— ^©ffi**-?- 10AXH10B ©#-&^ib Lte 

^roBEmm^-ttttft***©^ * 1 ffim*^ 1 ,0 a t 

I2E^1 0B©P5^^lcffiSi«-§-*SB)ai$ti,5 
£51-*^ 5/^*^5 5A~5 5D*S*Jffll$*v5wi:tt 

[0 0 4 3] m 1 «iSK^ttl§B 5 2AOttlMIl 

2B©ta*ttJB2tr-^*miBS5 7BK:AA**t<5. & 
fcT— *l*tMB5 7A&tf5 7Bft, #««i£#lfflgB5 2 A 
AO'S 2BI::.fc9tttH£*kA:BI6 (a) Xt£Bl6 (a) 

5o #f-^ifflSC5 7AM5 7Bte«fc9fctH£ih,fc 
f-* -tiVtfltJS 1 ttftftifctHB 5 8 A&tf 

S&2m«Dfititifcg8 5 8BlcA*£;frV 
5. — Wi: L"C, ^mUi&itmU 5 8 ASTJ5 5 8 Bft, 
&m£ftfcSi(E©fc"-^ffi#g*ll{i£ (»frfcJ:o-CI±2 

3. £SM{fiJfc$fcSl5 5 8 A&tf5 8 BttflftMUBHIST- 
1 OA&tfl OBKSftixamSft© fc"-*fitij5r5t©B« 

[0 0 4 4] ^-*3iT-#]«!g|5 7 Oft, Mttff IAN 
D@«7 1, JB2AND@IS7 2.fttfORiai&7 3T?« 

jfcsivc*?), »i««M«fci«»5 8A*»e>©m*«* 

figl ANDH187 1KA*£*U, 8 2 5 
8 B*»6>©W>!jm#»i^2AND|Bl(S7 2fc.X*j£;h/ 
5, 91 ANDI51K7 l&tffl2 ANDE887 2 

«, *ft*w*awaa» 6 o (DAtufimwu 6 4 kmc 
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£ 9 2 JESUIT- 1 OBOp^^tfi LTffiffii--5 
«»cSBttS*fCV^AND0J57 1X147 2K#UT^ 
^ U^^Mt-S-Srffl* L, fifcfrfcftn- w</WH§-£tU;fj 
■f 5. 9lffi«^iFl 0ASr*=^*^-i LT 

«S1-<5»*\ AtttfjfW#W»6 4I±$1 AND0K7 1 
icflT/^ U"</HS#«rffi^ U JR2JEWW-1 OB 
fclio — I'^A'fi-frSratfr*-*. tto-C, 92m^{ttit 
|?gB5 8 B*»fc-/>>T V"<^«^tU*$ix"CtJ|S2AN 
D0BS7 2»i^VitT, f 2ANDiK7 2A>f,llP- 

1 0AK*»u5««©^-^lt«SB*«£ilTfc**i:> 

% i msMifct&gp 5 8 Kfrh'M w"</m*a*tu* **t 

5©t?Il ANDE1K7 la^^U f 1AND0B7 
ld»e>/^V"</Hi#^ttJA*fb5. ORIHK7 31C 
ft, 9 1 AN DEBS 7 1 d^M' l^-Mt-fraSAA* 
*v, £fc&2 ANDHIIS7 2*»feo — W^Wf^-tfr 
-PJtA^^ttS©^ OR0IS7 3*»feBy^ w^/HB 

[0 0 4 5] fgibili^&glS8 Oft, Mitfl3AND 
20 |5]gg8 1SU 5 94AND|h1K8 2 tMSjEfc^tl/Cfc •) , O 
R1HK7 3^b©ffl*ttf 3AND088 1 StflfH A 
NDIS18&8 2l-A^$ti/5o 93ANDIHIK8 1 

fttf£4AND|Bl&8 2tiU *JVt*l4W|t««» 6 0 © 
AttJ*«»«6 4K«Bt*S*b-CV^. AHJ*fWfP«6 4 
ft, f lfflHf 1 0At^2jBE«*T-l 0B©5*>S 

sw&aarp* uritiB-r*«iK:««**t-c^6ANDiatt 

8 1 Xf4 8 2 UTM l/^/vfS-§-Srtil^ te^fc 
|io-ix-<yvfB-§-^a^i-5c «^^ft> JglJE€«^l 
OASr«Wlfi!l*^t UT^ffli-S^-, Affl^J«lffi5 6 
so 4ftlS3AND|Hl8S8 lfc#LT/vf W"</Mg-§"Srta* 
L, ^2JEm*?-l OBfcttn — w^Hi-g-Srm^j-t- 
5. lot, OR0K7 3*»b/>^ U*<A>fBWifititf3£ 
jXXi>%4 AND0K8 2ft^->-&-f, B4AND|elS 
8 2*»f>fto-U'</V<S-g-Srm^$tb5o -Hf-Mb 
T, OR0BS7 3*»fe/^ l^/Wr§-#aj;*j£il*5i:, 
93AND|H]i^8 1^5^-^b, ^ 3 ANDIalK 8 li>b 

[0 0 4 6] 93ANDIH18S8 lit, «SgS4J:Il 
lt*g«5 6At©ra^ft^tl,fc9l^-rs'^ J f 5 5 
40 AKg^$*VT*5t), 94ANDEIK8 2ft, 381g!&5 
4 1 9 2 5 6 B t ©R5 W fetufc^ 3 y f- 

^5 5 CK:«Sft$n-CV^5. Amti®mi$6 4 

It, ^7 KiB lifted 5 6A^^2J#<@Sg5 6 
B©WfC^!ft t>iltc% 2 ^-f s^STf 5 5 BWf4 7i 

[004 7] ^3AND(Hl8S8 1 i»fe/N-f U"</H»»3P 
tUJjZftZt, Il^i^f#f5 5Ai5^-vb, 

A*$tt, Ff^©^«6i-Ji<e$HT!P«)fS^t LT^l 
so £E«#^1 OA^fniP^nS. S&3ANDIH1SS8 lfab 



*#gfl2002-233175(P2002-233175A) 



(7) 



AM7U »iB»6 4*»ba***v5jEtti!E«*««» 
imm&5 6 AfcAAS*tfc<*9 > mijE«^io 

i2^'yfj|ff5 5BMf4^ y^JR^S 
5 Dl±, JtaveMB 1 1 0 AXIif2jE«i : F 

[0 0 4 8] r©4 5fttH]S&«J&K4 , 3, SgiffimSi^- 

ioAti2ffts : fi oBwrtifr&mshwm^t 

0 *sff^fi*SrJS< 4 5 fcWWB#©HS*Sr7 w - 

[0049] ft*5> ±iaiftpj-en, ^^^-r^ffm^T- 

1 0AXI41 0 B<om5tEfii:i UX^SfE«M^iE<^ f— ^ 

< , m®mm*Rxf'&W}mm^-<nmjji~*:fr?fr 1 ox 

(42o©B«<it£»:5gU WMBK^fAtfttiMI* 1 ?-© 

AW^S!l«iSB6 4li, ^~**^om95 7 0©|g 
1 AND@gg7 1 b%i2 AND|hIK7 2 KKtiir^m^ 
££SK$>?#;S-*vrf4v\, ittfeoiSfflfiKT©** 

[0 0 5 0] ;*M#«fc*$«*3WBilBlK©*» 
9^<DfiMfl&mi oic^i". 0 8~EIi otc^-r^ 

^lT?f±, ffilg^l 0AXI41 OBKWJP^HSIBftfS « 

[00 5 1] 0 8 <K «JEMfP%SS 5 4 XI4^i£{f 

*v<5 0 gBft*^H&SB8 0©|g3AND|I]B&8 1 
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PROBLEM TO BE SOLVED: To realize low-speed drive, 
the efficient utilization of a battery capacity, and a 
stable operation of an actuator which moves a driven 
element in the prescribed direction by applying an AC 
drive signal to a displacement device, such as a 
piezoelectric device, etc., to make the displacement 
device vibrate. 
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When the peak value of the current reaches a value 
which is not larger than a target value, the application of 
a drive signal is started, and when the peak value 
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application of the driving signal is discontinued. 
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CLAIMS _____ 

[Claim(s)] 

[Claim 1] It is the actuator which drives a driven member by making a driven member carry out 
pressurization contact of the synthetic part, two or more variation rates - a component - each - 
a variation rate - the variation rate of a component is compounded -■ as - arranging - said 
variation rate - the variation rate of a component - The displacement detecting element which 
detects the information about the variation rate of at least one displacement component, The 
actuator characterized by providing a comparator [ at least one desired value / information / 
which was detected by said displacement detecting element ], and the control section which 
controls the impression time amount and the quiescent time which impress a driving signal to 
said displacement component using the comparison result by said comparator. 
[Claim 2] Said desired value is an actuator according to claim 1 characterized by starting 
impression of a driving signal when it was one, impression of a driving signal is stopped when 
said information becomes higher than said desired value, and said information becomes said 
below desired value. . 
[Claim 3] Said desired value is an actuator according to claim 1 characterized by starting 
impression of a driving signal when it was the 2nd desired value lower than the 1st desired value 
and the 1st desired value, impression of a driving signal is stopped when said information 
becomes higher than said 1st desired value, and said information becomes said 2nd less than 
desired value. . 

[Claim 4] At least one is set up about a component, respectively, said desired value - at least - 
the 1st variation rate - a component and the 2nd variation rate - two variation rates of a 
component - A component and the information about a variation rate are detected about a 
component the 2nd variation rate the 1st variation rate, respectively, said variation rate - as for 
the detecting element, desired value was set up - The information and desired value of a 
component are compared, said comparator - the 1st variation rate - a component and the 2nd 
variation rate - a component - these variation rates -■ Said control section is an actuator 
according to claim 1 characterized by starting impression to a driving signal when impression of 
a driving signal is stopped when said information about a component becomes higher than 
desired value the 1st variation rate, and said information about a component becomes below 
desired value the 2nd variation rate. 

[Claim 5] said two or more variation rates - at least one variation rate among components - a 
component - other variation rates - an actuator given in either of claims 1-4 characterized by 
making it excite by vibration of a component. 

[Claim 6] The information about the variation rate of said displacement component is an 
actuator given in either of claims 1-5 characterized by being the information about the amplitude 
of said displacement component. . 
[Claim 7] Said displacement component is an actuator according to claim 6 which is a 
piezoelectric device and is characterized by detecting the current value which flows for said 
displacement component as information about the amplitude of said displacement component. 
[Claim 8] The impression time amount and the quiescent time which impress a driving signal to 
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said displacement component are an actuator given in either of claims 1-7 characterized by 
synchronizing with the period of said driving signal. 

[Claim 9] It is the drive approach of an actuator of driving a driven member by making a driven 
member carrying out pressurization contact of the synthetic part, two or more variation rates - 
the variation rate of a component - compounding ■■ said variation rate - the variation rate of a 
component - The drive approach of the actuator characterized by controlling the impression 
time amount and the quiescent time which detect the information about the variation rate of at 
least one displacement component, and impress a driving signal to said displacement component 
for the detected information using a comparison result as compared with at least one desired 
value. 

[Claim 10] The drive approach of the actuator according to claim 9 which sets said desired value 
to one and is characterized by starting impression of a driving signal when impression of a 
driving signal is stopped when said information becomes higher than said desired value, and 
said information becomes said below desired value. 

[Claim 11] The drive approach of the actuator according to claim 9 which makes said desired 
value the 2nd desired value lower than the 1st desired value and the 1st desired value, and is 
characterized by starting impression of a driving signal when impression of a driving signal is 
stopped when said information becomes higher than said 1st desired value, and said information 
becomes said 2nd less than desired value. 

[Claim 12] At least one is set up about a component, respectively, said desired value - at least - 
the 1st variation rate - a component and the 2nd variation rate - two variation rates of a 
component - A component and the information about a variation rate are detected about a 
component the 2nd variation rate the 1st variation rate, respectively, desired value was set up - 
The information and desired value of a component are compared, the 1st variation rate ■■ a 
component and the 2nd variation rate - a component - these variation rates - The drive 
approach of the actuator according to claim 9 characterized by starting impression to a driving 
signal when impression of a driving signal is stopped when said information about a component 
becomes higher than desired value the 1st variation rate, and said information about a 
component becomes below desired value the 2nd variation rate. 

[Claim 13] said two or more variation rates - at least one variation rate among components - a 

driving signal is impressed to a component and it vibrates - making - other at least one 

variation rate - a component - said variation rate the drive approach of an actuator given in 

either of claims 9- 12 characterized by making it excite by vibration of a component. 

[Claim 14] said variation rate - as the information about the variation rate of a component 

said variation rate - the drive approach of an actuator given in either of claims 9- 13 

characterized by detecting the information about the amplitude of a component. 

[Claim 15] said variation rate - as a component - a piezoelectric device - using - said variation 

rate - as the information about the amplitude of a component - said variation rate - the drive 

approach of the actuator according to claim 14 characterized by detecting the current value 

which flows for a component. 

[Claim 16] The drive approach of an actuator given in either of claims 9- 15 characterized by 
synchronizing with the period of said driving signal the impression time amount and the 
quiescent time which impress a driving signal to said displacement component. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the actuator which used displacement 

components, such as a piezoelectric device, and its drive approach. 

[0002] 

[Description of the Prior Art] Before, in the actuator (ultrasonic motor) using a piezoelectric 
device, the burst modulation drive (intermittent drive) is performed for the purpose of the 
deployment of speed control and cell capacity. 
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[0003] For example, the technique of controlling the speed by changing the frequency and duty 
ratio of a burst signal (alternating-voltage driving signal) is shown in JP,7-89748,B. Moreover, 
after it changes impression time amount and impression time amount reaches a lower limit until 
it sets up the lower limit of the continuation impression time amount of driver voltage and 
impression time amount reaches a lower limit, the technique which controls a rate is shown to 
patent No. 283116 by by changing the quiescent time. Furthermore, the technique of raising the 
utilization factor of cell capacity is shown to patent No. 3005865 by by changing the due tee ratio 
of a burst signal. 
[0004] 

[Problem(s) to be Solved by the Invention] However, now, the technique in which each 
above-mentioned conventional technique stabilizes the output of the actuator by burst 
modulation drive about speed control of the actuator by burst modulation drive or a deployment 
of cell capacity is not known. 

[0005] This invention is made in order to solve the trouble of the above-mentioned conventional 
example, and it aims at offering the actuator which stabilized the output by burst modulation 
drive, and its drive approach. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the actuator of 
this invention It is the actuator which drives a driven member by making a driven member carry 
out pressurization contact of the synthetic part, two or more variation rates " a component - 
each -- a variation rate -- the variation rate of a component is compounded - as - arranging - 
said variation rate - the variation rate of a component - The displacement detecting element 
which detects the information about the variation rate of at least one displacement component, It 
is characterized by providing a comparator [ at least one desired value / information / which was 
detected by said displacement detecting element ], and the control section which controls the 
impression time amount and the quiescent time which impress a driving signal to said 
displacement component using the comparison result by said comparator. 

[0007] In the above-mentioned configuration, said desired value is one, and when impression of a 
driving signal is stopped when said information becomes higher than said desired value, and 
said information becomes said below desired value, it is desirable to start impression of a driving 
signal. 

[0008] Moreover, said desired value is the 2nd desired value lower than the 1st desired value and 
the 1st desired value, and when impression of a driving signal is stopped when said information 
becomes higher than said 1st desired value, and said information becomes said 2nd less than 
desired value, it is desirable [ desired value ] to start impression of a driving signal. 
[0009] At least one is set up about a component, respectively, furthermore, said desired value - 
at least -- the 1st variation rate - a component and the 2nd variation rate - two variation rates 
of a component A component and the information about a variation rate are detected about a 
component the 2nd variation rate the 1st variation rate, respectively, said variation rate - as for 
the detecting element, desired value was set up The information and desired value of a 
component are compared, said comparator - the 1st variation rate - a component and the 2nd 
variation rate - a component •■ these variation rates - When impression of a driving signal is 
stopped when said information about a component becomes higher than desired value the 1st 
variation rate, and said information about a component becomes below desired value the 2nd 
variation rate, as for said control section, it is desirable to start impression to a driving signal. 
[0010] Furthermore, it is desirable to excite at least one displacement component by vibration of 
other displacement components among said two or more displacement components. 
[0011] Furthermore, as for the information about the variation rate of said displacement 
component, it is desirable that it is the information about the amplitude of said displacement 
component. 

[0012] Furthermore, said displacement component is a piezoelectric device and it is desirable to 
detect the current value which flows for said displacement component as information about the 
amplitude of said displacement component. 

[0013] Furthermore, as for the impression time amount and the quiescent time which impress a 
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driving signal to said displacement component, synchronizing with the period of said driving 
signal is desirable. 

[0014] On the other hand, the drive approach of the actuator of this invention It is the drive 
approach of an actuator of driving a driven member by making a driven member carrying out 
pressurization contact of the synthetic part, two or more variation rates the variation rate of a 
component compounding - said variation rate - the variation rate of a component - It is 
characterized by controlling the impression time amount and the quiescent time which detect 
the information about the variation rate of at least one displacement component, and impress a 
driving signal to said displacement component for the detected information using a comparison 
result as compared with at least one desired value. 

[0015] In the above-mentioned approach, when said desired value was set to one, impression of a 
driving signal is stopped when said information becomes higher than said desired value, and 
said information becomes said below desired value, it is desirable to start impression of a driving 

signal. , 
[0016] Moreover, when said desired value was made into the 2nd desired value lower than the 
1st desired value and the 1st desired value, impression of a driving signal is stopped when said 
information becomes higher than said 1st desired value, and said information becomes said 2nd 
less than desired value, it is desirable to start impression of a driving signal. 
[0017] At least one is set up about a component, respectively, furthermore, said desired value - 
at least - the 1st variation rate - a component and the 2nd variation rate two variation rates 
of a component A component and the information about a variation rate are detected about a 
component the 2nd variation rate the 1st variation rate, respectively, desired value was set up - 
The information and desired value of a component are compared, the 1st variation rate - a 
component and the 2nd variation rate - a component ~ these variation rates - When impression 
of a driving signal is stopped when said information about a component becomes higher than 
desired value the 1st variation rate, and said information about a component becomes below 
desired value the 2nd variation rate, it is desirable to start impression to a driving signal. 
[0018] furthermore, said two or more variation rates - at least one variation rate among 
components a driving signal is impressed to a component and it vibrates - making - other at 
least one variation rate - a component - said variation rate - it is desirable to make it excite by 
vibration of a component. 

[0019] Furthermore, it is desirable to detect the information about the amplitude ot said 
displacement component as information about the variation rate of said displacement component. 
[0020] Furthermore, it is desirable to detect the current value which flows for said displacement 
component as information about the amplitude of said displacement component, using a 
piezoelectric device as said displacement component. 

[0021] Furthermore, it is desirable to synchronize with the period of said driving signal the 
impression time amount and the quiescent time which impress a driving signal to said 
displacement component. 
[0022] 

[Embodiment of the Invention] The actuator concerning 1 operation gestalt of this invention is 
explained, the truss which is an actuator concerning this operation gestalt - the configuration of 
a mold actuator is shown in drawing 1 . 

[0023] 1st piezoelectric-device 10A and 2nd piezoelectric-device 10B of two laminating molds 
which have been arranged so that a drive unit may make a predetermined include angle (for 
example, 90 degrees) mutually as shown in drawing 1 , The chip member 20 joined to the 
crossover side edge section of 1st piezoelectric -device 10A and 2nd piezoelectric-device 10B by 
adhesives etc. (driving member), The base member 30 to which it is fixed to by adhesives ete. and 
the end face section of 1st piezoelectric- device 10A and 2nd piezoelectric-device 10B holds 1st 
piezoelectric-device 10A and 2nd piezoelectric-device 10B, It consists of pressurization members 
(elastic bodies, such as coiled spring and flat spring) 45 which generate the welding pressure for 
making the chip member 20 contact the front face of Rota 40. 

[0024] The detail of 1st piezoelectric-device 10A and 2nd piezoelectric-device 10B is shown in 
drawing 2 . In addition, both are the same configurations substantially. Each piezoelectric 
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devices 10A and 10B carry out the laminating of two or more ceramic sheet metal 11 and 
electrodes 12 and 13 in which piezo electric properties, such as PZT (titanic-acid lead zirconate), 
are shown, respectively by turns, and each ceramic sheet metal 11 and electrodes 12 and 13 are 
heing fixed by adhesives etc. Each electrode groups 12 and 13 arranged alternately are connected 
to the drive power source 16 through signal lines 14 and 15, respectively. When a predetermined 
electrical potential difference is impressed among signal lines 14 and 15, in each ceramic sheet 
metal 11 inserted into electrodes 12 and 13, electric field occur in the direction of a laminating, 
and the electric field are the alternately same directions, therefore, as for each ceramic sheet 
metal 11, the direction of polarization becomes the same alternately (the direction of polarization 
of two adjacent ceramic sheet metal 11 becomes reverse) - the laminating is carried out like. In 
addition, the protective layer 17 is formed in the both ends of each piezoelectric devices 10A and 
1013 

[0025] If the driver voltage of a direct current is impressed among each electrodes 12 and 13 
according to the drive power source 16, elongation or shrinkage, and each piezoelectric devices 
10A and 10B expand in this direction and contract [ all ceramic sheet metal 11 J as a whole. 
Electric field are small and it can be considered that the variation rate of the electric field 
generated among each electrodes 12 and 13 and each piezoelectric devices 10A and 10B is almost 
linear relation in the field which can disregard the hysteresis like browning. 
[0026] On the other hand, if the driver voltage (AC signal) of an alternating current is impressed 
among each electrodes 12 and 13 according to the drive power source 16, according to the electric 
field each ceramic sheet metal 11 will repeat telescopic motion in this direction, and each 
piezoelectric devices 10A and 10B wUl repeat telescopic motion as a whole. The resonance 
frequency of the proper determined by the structure and electrical characteristics exists in each 
piezoelectric devices lOAand 10B. If the frequency of the driver voltage of an alternating current 
is in agreement with the resonance frequency of each piezoelectric devices 10A and 10B, an 
impedance will fall and the variation rate of each piezoelectric devices 10A and 10B will increase. 
Since the variation rate is small, in order to drive on a low electrical potential difference to that 
dimension, as for each piezoelectric devices 10A and 10B, it is desirable to use these resonance 

phenomena. . . . , 

[0027] The tungsten which was stabilized, and high coefficient of friction was obtained as an 
ingredient of the chip member 20, and was excellent in abrasion resistance is desirable. As an 
ingredient of the base member 30, manufacture is easy and the stainless steel excellent in 
reinforcement etc. is desirable. Moreover, as adhesives, epoxy system resin excellent in adhesive 
strength and reinforcement etc. is desirable. 

[0028] Whether 1st piezoelectric-device 10A and 2nd piezoelectric-device 10B are driven with the 
AC signal which has phase contrast, respectively, and by crawling again and driving one I a gap 
or ] piezoelectric-device 10A or 10B, it can drive so that the chip member 20 may draw an 
elliptical orbit or a circular orbit. If this chip member 20 is forced on the cylinder side of Rota 40 
pivotable around the predetermined shaft L, it will become possible to change ellipse movement 
or the circular motion of the chip member 20 into rotation of Rota 40. Or it becomes possible by 
forcing the chip member 20 on the flat-surface section of a cylindrical member (not shown) to 
change ellipse movement or the circular motion of the chip member 20 into the rectilinear 
motion of a cylindrical member. As an ingredient of Rota 40, lightweight metals, such as 
aluminum, are desirable, and in order to prevent wear by friction with the chip member 20, it is 
desirable to perform tufftriding, alumite processing, etc. to a front face. 

[0029] a truss as shown in drawing 1 - as the drive approach of a mold actuator How to impress 
the driving signal which has predetermined phase contrast, respectively to two piezoelectric 
devices 10A and 10B, and to drive two piezoelectric devices 10A and 10B to coincidence, One of 
piezoelectric-device (driving-side component) lOAor 10B are driven, and the drive approach of 
transmitting vibration to which vibration in which the phase was behind [ piezoelectric-device 
(follower side component) 10B or 10A of another side ], or a phase progressed can be considered. 
The latter drive approach is adopted in the actuator of this operation gestalt. 
[0030] When driving only one of piezoelectric-device lOAor 10B, the phase contrast of vibration 
of piezoelectric-device 10B used as vibration and the passive element of piezoelectric-device 10A 
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used as a driver element or 10B or 10A changes with the frequencies of a driving signal. 
Moreover, the configuration of the locus of the chip member 20 prepared in the intersection of 
one piezoelectric devices 10A and 10B changes with the phase contrast of vibration of these two 
piezoelectric devices 10A and 10B according to the formula (formula of Lissajous) of ellipse 
vibration. 

[0031] If it will expand and contract in the direction of electric field, and an electrical potential 
difference is impressed to a piezoelectric device and tensile force or compressive force will be 
applied in the predetermined direction to a piezoelectric device as everyone knows, an electrical 
potential difference will be generated in the direction. Therefore, the vibrational state of a 
driving- side component and a follower side component can be known by carrying out the monitor 
of the current which flows with the electrical potential difference generated for the current which 
flows for a driving- side component, and a follower side component. 

[0032] Next, an alternating-voltage (sine wave) driving signal is inputted and driven to one 
piezoelectric-device (driving-side component) 10A or 10B, and the current value change which 
flows to each piezoelectric devices 10A and 10B at the time of vibrating piezoelectric- device 
(follower side component) 10B or 10A of another side is shown in drawing 3 and drawing 4 . 
Drawing 3 shows the current wave form immediately after beginning to impress a driving signal 
to a driving- side component (at the time of starting), and drawing 4 shows the current wave form 
immediately after stopping impression of the driving signal to a driving- side component (at the 
time of a halt). These current wave forms are detected using the resistance connected to the 
serial, respectively to each piezoelectric devices 10A and 10B. 

[0033] A standup until a driving- side component and a follower side component reach the 
predetermined amplitude at the time of starting takes time amount so that drawing 3 may show. 
Moreover, although a driving-side component starts vibration comparatively immediately from 
impression initiation of a driving signal, time amount is taken for a follower side component to 
start vibration for a while. Moreover, falling until it decreases a driving-side component and a 
follower side component to the predetermined amplitude similarly at the time of a halt takes 
time amount so that drawing 4 may show. Moreover, even if a follower side component has late 
falling compared with a driving-side component and a driving-side component decreases it 
mostly, it is still vibrating with the predetermined amplitude. Thus, when driving only one 
piezoelectric device, in order to use resonance phenomena, the standup of vibration of each 
piezoelectric device takes time amount, and after a halt of a driving signal carries out fixed time 
amount continuation of the vibration of each piezoelectric device. 

[0034] Next, the burst modulation drive in the actuator of this operation gestalt is explained, 
referring to drawing 5 and drawing 6 . In each drawing, (a) expresses the driving signal with 
which the current value which flows to piezoelectric-device 10A or 10B by which a monitor is 
carried out, and (b) are impressed to a burst signal, and (c) is actually impressed to a 
piezoelectric device, respectively. In addition, the piezoelectric devices by which a monitor is 
carried out may be any of a driving- side component and a follower side component. 
[0035] Even if a burst modulation drive stops the driving signal impressed to a driving-side 
component, it uses the phenomenon which vibration of fixed time amount each piezoelectric 
device maintains. The example of a drive shown in drawing 5 is the case where only one desired 
value of control is set up, and when the driving signal was impressed continuously, the 
predetermined value was exceeded, impression of a driving signal is stopped and a current value 
turns into below a predetermined value further until the current value which flows to 
piezoelectric-device 10A or 10B becomes higher than a predetermined value, it resumes 
impression of a driving signal. In the example of a drive shown in drawing 5 , only while the 
burst signal between below desired value is outputted for the peak value of the alternating 
current value which flows to the piezoelectric device by which a monitor is carried out and the 
burst signal is outputted, a driving signal is impressed to a driving- side component. 
[0036] Moreover, when impression of a driving signal is stopped when the driving signal was 
continuously impressed until the current value which is the case where the example of the drive 
shown in drawing 6 sets up two desired value of control, and flows to piezoelectric-device 10A or 
10B became higher than the 1st predetermined value, and the 1st predetermined value was 
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exceeded, and it becomes below the 2nd predetermined value with a current value still smaller 
than the 1st predetermined value, impression of a driving signal is resumed. In the example of a 
drive shown in drawing 6 , only while a burst signal is outputted and the burst signal is 
outputted until it exceeds the 1st desired value from the time of the peak value of the alternating 
current value which flows to the piezoelectric device by which a monitor is carried out turning 
into the 2nd less than desired value, a driving signal is impressed to a driving-side component. 
Although the actuator is vibrating continuously seemingly by repeating these actuation, a 
driving signal is not supplied intermittently and the low-speed drive of an actuator and the 
deployment of cell capacity of it are attained. Furthermore, since it is controlled so that the peak 
value of the current which flows to the piezoelectric device by which a monitor is carried out 
becomes fixed within the limits, a rate, torque, etc. of a driven member by the actuator can be 
stabilized. 

[0037] Next, an example of the block configuration of the drive circuit in this operation gestalt is 
shown in drawing 7 . In the example shown in drawing 7 , a sinusoidal-voltage signal is used as a 
driving signal impressed to piezoelectric-device lOAor 10B. 

[0038] In order to detect the current which flows to each piezoelectric devices 10A and 10B, 
respectively, series connection of the resistance 51A and 51B is carried out to 1st 
piezoelectric-device 10A and 2nd piezoelectric- device 10B. The terminal voltage of each 
resistance 51A and 51B is detected as a sinusoidal current wave as inputted into 1st current 
detecting-element 52A and 2nd current detecting-element 52B, respectively, for example, shown 
in drawing 3 and drawing 4 . Each current detecting elements 52A and 52B consist of amplifier, 
zero cross comma RETA, etc., respectively, and after they shape a sinusoidal current wave in 
waveform to a square wave, they input a square wave signal into the phase contrast detecting 
element 53. The phase contrast detecting element 53 consists of an exclusive OR circuit, a low 
pass filter, etc., and detects the phase contrast of two inputted signals. 

[0039] The phase contrast signal of the analog obtained by the phase contrast detecting element 
53 is inputted into the AID -conversion section 61 of the data-processing section (MPU) 60, and 
after being digital-signal-ized, it is compared with target phase contrast (Rei) by the phase 
contrast comparator (Comp) 62. The comparison result (it is [ target phase contrast and ] 
actually a difference with phase contrast) by the phase contrast comparator 62 is inputted into 
the D/A transducer 63, and after being digital-signal-ized, it is inputted into a voltage controlled 
oscillator (VCO) 54. In addition, although I/O control unit G/O) 64 is formed in the 
data-processing section 60, the function is mentioned later. 

[0040] An oscillator 54 adjusts the oscillation frequency according to the output from the 
data-processing section 60. The sinusoidal signal with which the frequency was adjusted is 
inputted into 1st amplifier 56A and 2nd amplifier 56B through the 1st - the 4th switching device 
55A-55D, and is amplified by the predetermined amplitude. Each switches 55A-55D shall be 
turned on if the signal which consists of components, such as a transistor, respectively, for 
example, is equivalent to high level or "1" is inputted, and it shall be constituted so that it may 
turn off, if the signal equivalent to a low level or "0" is inputted. In addition, in the following 
explanation, it considers as a "high-level signal" and a "low-level signal" for convenience. 
[0041] The driving signal which the driving signal amplified by 1st amplifier 56A was impressed 
to 1st piezoelectric-device 10A, and was amplified by 2nd amplifier 56B is impressed to 2nd 
piezoelectric -device 10B. Thus, it becomes possible by detecting the actual vibrational state of 1st 
piezoelectric-device 10A and 2nd piezoelectric-device 10B using a current value etc., and carrying 
out feedback control of the frequency of a driving signal so that it may be in agreement with 
target phase contrast in the phase contrast of those vibration to make the configuration which 
asks for the locus of the chip member 20 resemble. 

[0042] In addition, switching devices 55A-55D are used in order to control impression initiation 
and a halt of the driving signal in the case of the change of any [ a driving -side component and ] 
to make into a follower side component for any between 1st piezoelectric-device 10A and 2nd 
piezoelectric -device 10B, and burst modulation control. Moreover, since only one of 
piezoelectric-device lOAor 10B are driven with this operation gestalt and the piezoelectric device 
of another side is made to follow, there is nothing of 1st piezoelectric-device 10A and 2nd 
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piezoelectxic-device 10B for which switching devices 55A-55D are controlled so that a driving 
signal is both impressed to coincidence. 

[0043] On the other hand, the output of 1st current detecting-element 52A is inputted into 1st 
peak detecting-element 57A, and the output of 2nd current detecting-element 52B is inputted 
into 2nd peak detecting-element 57B. Each peak detecting elements 57A and 57B detect those 
peaks from a sinusoidal signal as shown in drawing 5 (a) or drawing 6 (a) detected by each 
current detecting elements 52A and 52B. The peak value signal detected by each peak detecting 
elements 57A and 57B is inputted into 1st current value comparator 58A and 2nd current value 
comparator 58B, respectively, and is compared with desired value. As an example, each current 
value comparators 58A and 58B output a low-level signal, when the peak value of the detected 
current is higher than desired value (it is either of two desired value depending on the case), and 
in below desired value, they output a high-level signal. Each current value comparators 58A and 
58B compare with predetermined desired value the peak value of the current which always flows 
to each piezoelectric devices 10A and 10B, and output it to the monitor component change section 
70. 

[0044] The monitor component change over section 70 consists of 1st AND circuit 71, 2nd AND 
circuit 72, and OR circuit 73, the output signal from 1st current value comparator 58A is 
inputted into 1st AND circuit 71, and the output signal from 2nd current value comparator 58B 
is inputted into 2nd AND circuit 72. Moreover, 1st AND circuit 71 and 2nd AND circuit 72 are 
connected to I/O control unit 64 of the data-processing section 60, respectively. I/O control unit 64 
outputs a high-level signal to AND circuit 71 connected to the side used as a monitor component 
among 1st piezoelectric-device 10A and 2nd piezoelectric-device 10B, or 72, and outputs a 
low-level signal to another side. For example, when using 1st piezoelectric-device 10A as a 
monitor component, I/O control unit 64 outputs a high-level signal to 1st AND circuit 71, and 
outputs a low-level signal to 2nd piezoelectric-device 10B. Therefore, even if a high-level signal is 
outputted from 2nd current value comparator 58B, 2nd AND circuit 72 is not turned on but a 
low-level signal is outputted from 2nd AND circuit 72. On the other hand, if the peak value of the 
current which flows to 1st piezoelectric-device 10A turns into below desired value, since a 
high-level signal will be outputted from 1st current value comparator 58A, 1st AND circuit 71 
turns on, and a high-level signal is outputted from 1st AND circuit 71. Since a high-level signal 
is inputted into OR circuit 73 from 1st AND circuit 71 and a low-level signal is inputted into it 
from 2nd AND circuit 72, respectively, from OR circuit 73, a high-level signal is outputted to the 
driver element change-over section 80. 

[0045] The driver element change over section 80 consists of 3rd AND circuit 81 and 4th AND 
circuit 82, and the output from OR circuit 73 is inputted into 3rd AND circuit 81 and 4th AND 
circuit 82. Moreover, 3rd AND circuit 81 and 4th AND circuit 82 are connected to I/O control unit 
64 of the data-processing section 60, respectively. I/O control unit 64 outputs a high-level signal 
to AND circuit 81 connected to the side used as a driving-side component among 1st 
piezoelectric-device lOAand 2nd piezoelectric-device 10B, or 82, and outputs a low-level signal to 
another side. For example, when using 1st piezoelectric-device lOAas a driving-side component, 
I/O control unit 64 outputs a high-level signal to 3rd AND circuit 81, and outputs a low-level 
signal to 2nd piezoelectric-device 10B. Therefore, even if a high-level signal is outputted from OR 
circuit 73, 4th AND circuit 82 is not turned on but a low-level signal is outputted from 4th AND 
circuit 82. On the other hand, if a high-level signal is outputted from OR circuit 73, 3rd AND 
circuit 81 will turn on and a high-level signal will be outputted from 3rd AND circuit 81. 
[0046] 3rd AND circuit 81 is connected to 1st switching device 55A prepared between an 
oscillator 54 and 1st amplifier 56A, and 4th AND circuit 82 is connected to 3rd switching device 
55C prepared between an oscillator 54 and 2nd amplifier 56B. Moreover, I/O control unit 64 is 
connected to 2nd switching device 55B and 4th switching device 55D which were prepared 
between a ground, 1st amplifier 56 A, and 2nd amplifier 56B. 

[0047] If a high-level signal is outputted from 3rd AND circuit 81, 1st switching device 55A turns 
on, and the sinusoidal signal outputted from an oscillator 54 will be inputted into 1st amplifier 
56A, will be amplified by the predetermined amplitude, and will be impressed to 1st 
piezoelectric-device 10A as a driving signal. If a low-level signal is outputted from 3rd AND 
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circuit 81, 1st switching device 55A will turn off, the sinusoidal signal outputted from an 
oscillator 54 will no longer be inputted into 1st amplifier 56A, and impression of the driving 
signal to 1st piezoelectric-device 10A will be stopped. In addition, 1st switching device 55A and 
3rd switching device 55C do not turn on in coincidence from the configuration of the 
above-mentioned driver element change over section 80. Moreover, when 1st piezoelectric-device 
10A or 2nd piezoelectric-device 10B is used as a follower side component, respectively, 2nd 
switching device 55B and 4th switching device 55D are used in order to discharge a charge 
collected on the follower side component. 

[0048] While being able to carry out feedback control of the frequency of a driving signal, using 
1st piezoelectric-device 10A or 2nd piezoelectric device 10B as a driving-side component, and 
driving another side as a follower side component by such circuitry so that the chip member 20 
may draw a predetermined locus, the burst modulation drive which controls impression 
initiation and a halt of a driving signal can be performed carrying out the monitor of the current 
which flows for one of components. 

[0049] In addition, although the above-mentioned explanation compared this value and desired 
value using the forward peak value of alternating current as a current value of 
piezoelectric-device 10A which carries out a monitor, or 10B, it is not limited to this, and if it is 
the information about amplitude of a displacement component (piezoelectric device), such as 
actual value, negative peak value, etc. of a current, it is good anything. Furthermore, it 
constituted so that desired value might be set to either a driving-side component or a follower 
side component and the monitor of the information about the amplitude of the component might 
be carried out, but it is not limited to this and one or two desired value may be set to both a 
driving-side component and a follower side component, respectively, and you may constitute so 
that the monitor of both a driving-side component and the follower side component may be 
carried out. A burst signal may be started in that case using the information about the amplitude 
of a driving-side component, and you may constitute so that a burst signal may be brought down 
using the information about the amplitude of a follower side component. In that case, I/O control 
unit 64 should just change by turns the signal inputted into 1st AND circuit 71 and 2nd AND 
circuit 72 of the monitor component change over section 70. These application is the same also in 
the following modifications. 

[0050] Next, the block configuration of the modification of the drive circuit in this operation 
gestalt is shown in drawing 8 . Moreover, the detail of H bridge driver control section in drawing 
8 is shown in drawing 9 , and the detail of H bridge driver is shown in drawing 10 . In the 
modification shown in drawing 8 - drawing 10 , a square wave voltage signal is used as a driving 
signal impressed to piezoelectric-device 10A or 10B. In addition, since the component which 
attached the same sign as the circuit shown in above-mentioned drawing 7 is substantially the 
same, the explanation is omitted. 

[0051] Among drawing 8 , voltage controlled oscillator 54X oscillates a square wave signal, and is 
inputted into H bridge driver control section 90. Moreover, the output from 3rd AND circuit 81 
and 4th AND circuit 82 of the driver element change-over section 80 is also inputted into H 
bridge driver control section 90. H bridge driver control section 90 controls 2ndH bridge driver 
100B connected to IstH bridge driver 100A and 2nd piezoelectric -device 10B which were 
connected to 1st piezoelectric-device 10A, respectively. 

[0052] As shown in drawing 9 , H bridge driver control section 90 consists of the 1st - 4th NAND 
circuit 91A-91D, and an inverter 92. The square wave signal from oscillator 54X is inputted into 
the 2NAND circuit9 IB and 4th NANDcircuit 91D, after a direct input is carried out to the 
lNANDcircuit91A and 3rd NAND circuit 91C and it is reversed with an inverter 92. On the 
other hand, the output of 3rd AND circuit 81 is inputted into the 1 NAND -circuit9 1 A and 2nd 
NAND circuit 91B, and the output of 4th AND circuit 82 is inputted into 3rd NAND-circuit 91C 
and 4th NAND circuit 91D. 

[0053] Therefore, high-level [ the square wave signal from oscillator 54X ], when 1st 
piezoelectric-device 10A is chosen, for example as a driving-side component, when the output 
from 3rd AND circuit 81 is high-level, a high-level signal is inputted into IstH bridge driver 100A 
for a low-level signal from 2nd NAND circuit 92 from 1st NAND circuit 91, respectively. On the 
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contrary, the square wave signal from oscillator 54X is a low level, and when the output from 3rd 
AND circuit 81 is high-level, a low-level signal is inputted into IstH bridge driver 100A for a 
high-level signal from 2nd NAND circuit 92 from 1st NAND circuit 91, respectively. On the other 
hand since the signal from 4th AND circuit 82 is a low level, from 3rd NANDcircuit 91C and 4th 
NAND-circuit 91D, a high-level signal is outputted, respectively. It is also the same as when 2nd 
piezoelectric-device 10B is chosen as a driving-side component. 

[0054] Next, the configuration of H bridge drivers 100A and 100B is shown in drawing 10 . lhe 
5th which constitutes the bridge circuit for controlling initiation and a halt of impression ol 
driver voltage Vcc to the series circuit of 1st piezoelectric-device 10A and resistance 51A, or the 
series circuit of 2nd piezoelectric-device 10B and resistance 51B - the 8th switching device 
101A101D The lNORcircuitl02A connected to 5th switching device 101A, the 
2NOR circuitl02B connected to 7th switching device 101C, It consists of buffers 103A and 103B 
connected to 6th switching device 101B and 8th switching device 101D, respectively, the 2nd and 
3rd inverters 104A and 104B connected to each NOR circuits 102A and 102B. In addition^ 
Buffers 103A and 103B are used in order to adjust the impedance of the switching elements 101B 
and 101D which consisted of transistors etc. j 
[0055] While the output signal from the lNANDcircuitiUAor 3rd NAND circuit 91C is inputted 
into 1st NOR circuit 102A through 2nd inverter 104A, the direct input of it is carried out to 2nd 
NOR-circuit 102B. On the other hand, the output signal from the 2NAND-circuit91B or 4th 
NAND circuit 91D is inputted into the 2NOR circuitl02B and buffer 103B through 3rd inverter 
104B while it is directly inputted into the lNOR circuitl02A and buffer 103A. 
[0056] The signal from the lNANDcircuit91A or 3rd NAND circuit 91C shows the operating 
state of ON / OFF, and piezoelectric-device lOAof the 5th [ signal / from high level, low-level and 
the 2NAND circuit9lB or 4th NAND circuit 91D ] according to the combination of high level or a 
low level - the 8th switching device, or 10B in the following table 1. In addition, sigiiarX" 
expresses the signal from the lNAND circuit91A or 3rd NAND circuit 91C among Table 1, and 
signal"Y» expresses the signal from the 2NAND circuit9lB or 4th NAND circuit 91D. Moreover 
»H" and "L" express that the level of a signal is high level and a low level, respectively, and 
SW5 SW8 express the 5th - the 8th switching device, respectively. Furthermore, "drive mode' 
expresses the condition of piezoelectric-device lOAor 10B. 
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[0058] In the above-mentioned modification, amplify the signal oscillated by oscillator 54X, 
consider as a driving signal, and this is not impressed to piezoelectric-device lOAor 10B^ Since it 
uses as a timing signal for impressing the driver voltage Vcc to which the signal from the 
above-mentioned oscillator 54X is supplied by H bridge driver 100A or 100B to 
piezoelectric-device lOAor 10B The cycle signal by oscillator 54X can be dealt with m digital one, 
and the configuration of a drive circuit ~ amplifier becomes unnecessary -■ can be simplified. 
[0059] In addition, although the driving signal impressed to piezoelectric-device lOAor 10B is a 
square wave, since the frequency is near the resonance frequency of each piezoelectric devices 
10A and 10B, vibration of each piezoelectric devices 10A and 10B becomes in sine wave 
Therefore although the current wave form where it flows to each piezoelectric devices 10A and 
10B also becomes in sine wave, the current which flows for a driving-side component is 
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overlapped on the noise resulting from the rush current by the driving signal. Therefore, it is 
desirable to carry out low pass filter processing of the current wave form detected by the current 
detecting elements 52A and 52B. 

[0060] Next, it explains the synchronization with the signalling frequency outputted from a 
burst signal, an oscillator 54, or 54X, and asynchronous. Drawing 11 is a synchronization and a 
timing chart in asynchronous, in the signalling frequency (square wave) from oscillator (VCO) 
54X, and (b), the driving signal in asynchronous and (d) express the burst signal in a 
synchronization, and, as for (e), the burst signal in asynchronous and (c) express [ (a) ] each wave 
of the driving signal in a synchronization. 

[0061] In each drive circuit shown in drawing 7 and drawing 8 , ** it does not take the 
synchronization of the signalling frequency outputted from a burst signal, an oscillator 54, or 
54X, it is asynchronous and is driving. Although the sinusoidal signal or square wave signal of 
predetermined frequency is continuously outputted from an oscillator 54 or 54X, only while the 
burst signal is outputted, it consists of each above-mentioned drive circuit so that a driving 
signal may not be impressed to piezoelectric-device 10A or 10B. If it returns, the driving signal 
impressed to piezoelectric-device 10A or 10B will serve as a wave which took AND of the 
signalling frequency of (a), and the burst signal of (b) as shown in drawing 11 (c). Since the 
signalling frequency outputted from a burst signal, an oscillator 54, or 54X does not synchronize, 
a different wave-like driving signal from the signalling frequency outputted from the oscillator 
54 as shown in (c), or 54X is impressed to a piezoelectric device. In that case, when a signal with 
a short period like the both ends of (c) is intermingled in a driving signal, there is a possibility 
that vibration of piezoelectric-device lOAor 10B may become instability a little. 
[0062] On the other hand, if the signalling frequency outputted from a burst signal, an oscillator 
54, or 54X is synchronized as shown in (d), the wave -like driving signal with the same signalling 
frequency outputted from the oscillator 54 as shown in (e), or 54X will be impressed to a 
piezoelectric device. Consequently, vibration of piezoelectric-device lOAor 10B can be stabilized 
more. 

[0063] The circuitry for synchronizing the signalling frequency outputted from a burst signal, an 
oscillator 54, or 54X is shown in drawing 12 and drawing 13 . 

[0064] It is circuitry in case the output signal from an oscillator (VCO) 54 is a sinusoidal signal, 
and drawing 12 adds the zero cross comparator 110 and D flip-flop (D. FF) 111 to the part which 
generates a driving signal among the drive circuits shown in drawing 7 , it omits some 
components and shows them roughly. In this case, the output signal of an oscillator (VCO) 54 is 
inputted also into the zero cross comparator 110, and the output (the timing from which the 
electrical potential difference of the output signal of an oscillator (VCO) 54 was set to M 0" is 
expressed) of the zero cross comparator 110 is inputted into the clock terminal of D flip-flop 111 
as a timing signal. Moreover, the output of current value comparator 58Aor 58B is inputted into 
D terminal of D flip-flop 111, and controls switching device 55A or 55C using the output from Q 
terminal of D flip-flop 111. Consequently, ON / off timing of switching device 55A or 55C 
synchronizes with the standup of the output signal from an oscillator 54, or falling. 
[0065] It is circuitry in case the output signal from an oscillator (VCO) 54 is a square wave signal, 
and drawing 13 adds D flip-flop (D. FF) 111 to the part which generates a driving signal among 
the drive circuits shown in drawing 8 , it omits some components and shows them roughly. In 
this case, the direct input of the output signal of oscillator (VCO) 54X is carried out to the clock 
terminal of D flip-flop 111 as a timing signal. Moreover, the output of current value comparator 
58A or 58B is inputted into D terminal of D flip-flop 111, takes AND of the output signal of the 
output from Q terminal of D flip-flop 111, and oscillator (VCO) 54X by H bridge driver control 
section 90, and controls H bridge driver 100A or 100B using the signal. Consequently, switching 
device 101A - 101D ON / off timing synchronizes with the standup of the output signal from 
oscillator 54X, or falling. 

[0066] Next, how to carry out a low-speed drive using the actuator of this above-mentioned 
operation gestalt is explained briefly. As mentioned above, the standup and falling take time 
amount to vibration of a piezoelectric device. This property is used and the desired value of the 
current which flows to the piezoelectric device at the time of a burst modulation drive is set as a 
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value lower than the desired value in the case of impressing a driving signal continuously, it is 
maintained by about 1 law in the range where that is right then where the amplitude of 
vibration of a piezoelectric device by which a monitor is carried out, as a result the amplitude of 
vibration of drive **** are small. Consequently, the same drive rate as the case where the 
electrical potential difference of the driving signal impressed to a piezoelectric device is lowered 
seemingly is obtained. In addition, since the electrical potential difference of a driving signal is 
fixed a now case, it is not necessary to make the amplification factor of amplifier adjustable, and 
circuitry can be simplified. On the contrary, when the amplification factor of amplifier is 
adjustable, control precision of a low-speed drive can be made high. 

[0067] in addition - explanation of the above-mentioned operation gestalt ■-. a truss ■- although 
the mold actuator was explained, it cannot be overemphasized that it is applicable to the 
actuator of others which are not limited to this and used supersonic vibration. Moreover, it 
constituted from explanation of the above-mentioned operation gestalt so that a chip member 
might be prepared in a part for the intersection of two piezoelectric devices and this chip member 
might be contacted to Rota which is a driven member, but it is not limited to this, and you may 
constitute so that the amount of [ of displacement components, such as a piezoelectric device, ] 
intersection may be made to contact a direct driven member. 

[0068] Furthermore, although the driving signal was impressed to one of piezoelectric devices, 
and it considered as the driving-side component and being considered as the follower side 
component with the above-mentioned operation gestalt, without impressing a driving signal to 
the piezoelectric device of another side, you may constitute, not being limited to this and 
impressing a driving signal to each piezoelectric device at coincidence so that the burst 
modulation drive which controls the timing of impression time amount and the quiescent time 
which impresses a driving signal may be performed. Furthermore, the number of piezoelectric 
devices (variation rate component) may not be limited to two, but may be three or more. In that 
case, you may drive so that at least one piezoelectric device may be made to follow. Furthermore, 
as a displacement component, it is not limited to the laminating mold piezoelectric device shown 
in drawing 2 , but what combined magnetostrictor, the piezoelectric device, and the elastic 
member can be used. 
[0069] 

[Effect of the Invention] As explained above, according to the actuator of this invention, two or 
more displacement components are arranged so that the variation rate of each displacement 
component may be compounded, said variation rate -- the variation rate of a component - the 
actuator which drives a driven member by making a driven member carry out pressurization 
contact of the synthetic part - it is - at least one variation rate ■- the variation rate which 
detects the information about the variation rate of a component - with a detecting element A 
comparator [ at least one desired value / information / which was detected by said displacement 
detecting element ] and the control section which controls the impression time amount and the 
quiescent time which impress a driving signal to said displacement component using the 
comparison result by said comparator are provided. 

[0070] Moreover, according to the drive approach of the actuator of this invention, the variation 
rate of two or more displacement components is compounded. It is the drive approach of an 
actuator of driving a driven member by making a driven member carrying out pressurization 
contact of the displacement composition part of said displacement component. The impression 
time amount and the quiescent time which detect the information about the variation rate of at 
least one displacement component, and impress a driving signal to said displacement component 
for the detected information using a comparison result as compared with at least one desired 
value are controlled. 

[0071] namely, this invention - a variation rate - even if it starts impression of a driving signal 
for a component -- a predetermined variation rate immediately - if it is an amount - ** and a 
predetermined variation rate - until it reaches an amount - fixed time amount - requiring - the 
meantime - a variation rate - while an amount increases gradually, even if it stops impression 
of a driving signal - immediately - a variation rate an amount ■- 0 - not becoming - a 
variation rate the property which an amount decreases gradually is used, for example, a 
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variation rate - the variation rate of a component - the time of an amount exceeding desired 
value - impression of a driving signal - stopping - a variation rate - when an amount becomes 
below desired value, by driving for the business which resumes impression of a driving signal, 
the rate of the impression time amount of the driving signal occupied to all the operating times 
can be made small, the power consumption of an actuator can be reduced, and a battery life can 
be developed. Moreover, the same drive rate as the case where an actuator is driven on an 
electrical potential difference seemingly lower than the electrical potential difference of a driving 
signal can be obtained by setting up desired value low. Furthermore, since the direction which 
takes out an output intermittently can use cell capacity effectively rather than a cell takes out an 
output continuously, it can use cell capacity effectively by supplying a driving signal to a 
displacement component intermittently. 

[0072] moreover, the thing controlled to start impression of a driving signal when said desired 
value was set to one, impression of a driving signal is stopped when said information becomes 
higher than said desired value, and said information becomes said below desired value - a 
variation rate - the variation rate of a component - an amount - if it puts in another way, the 
drive rate or output of an actuator can be made into about 1 law. 

[0073] Or said desired value is made into the 2nd desired value lower than the 1st desired value 
and the 1st desired value. By stopping impression of a driving signal, when said information 
becomes higher than said 1st desired value, and controlling to start impression of a driving 
signal, when said information becomes said 2nd less than desired value a variation rate - the 
variation rate of a component - while being made to about 1 law within limits which can permit 
the error of an amount, impression time amount of a driving signal can be shortened further. 
[0074] At least one is set up about a component, respectively, or said desired value - at least - 
the 1st variation rate - a component and the 2nd variation rate - two variation rates of a 
component - A component and the information about a variation rate are detected about a 
component the 2nd variation rate the 1st variation rate, respectively, said variation rate as for 
the detecting element, desired value was set up ~ The information and desired value of a 
component are compared, said comparator - the 1st variation rate - a component and the 2nd 
variation rate - a component - these variation rates - By said control section's stopping 
impression of a driving signal, when said information about a component becomes higher than 
desired value the 1st variation rate, and controlling to start impression to a driving signal, when 
said information about a component becomes below desired value the 2nd variation rate Even if 
it is the case where dispersion is in the displacement property of two displacement components 
etc., drive properties, such as a drive rate of an actuator, can be stabilized. 

[0075] Furthermore, the drive circuit of an actuator and control can be simplified by exciting at 
least one displacement component by vibration of other displacement components among said 
two or more displacement components. 

[0076] furthermore, said variation rate ■■ the information about the variation rate of a 
component - said variation rate ■- considering as the information about the amplitude of a 
component - a variation rate - it is easy to detect the information about the variation rate of a 
component, and detection precision can be raised. 

[0077] especially - said variation rate - a component - a piezoelectric device - carrying out - 
said variation rate - as the information about the amplitude of a component said variation 
rate carrying out the monitor of the electrical potential difference of the both ends by detecting 
the current value which flows for a component using the property of a piezoelectric device - very 
-■ easy - a variation rate - the information about the variation rate of a component can be 
acquired. 

[0078] Furthermore, by synchronizing with the period of said driving signal the impression time 
amount and the quiescent time which impress a driving signal to said displacement component, 
it can be lost that the signal of a period with which the periods of a driving signal differ in the 
standup and falling of a driving signal is impressed, and actuation of an actuator can be 
stabilized further. 



TECHNICAL FIELD 
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[Field of the Invention] This invention relates to the actuator which used displacement 
components, such as a piezoelectric device, and its drive approach. 



PRIOR ART 



[Description of the Prior Art] Before, in the actuator (ultrasonic motor) using a piezoelectric 
device, the burst modulation drive (intermittent drive) is performed for the purpose of the 
deployment of speed control and cell capacity. 

[0003] For example, the technique of controlling the speed by changing the frequency and duty 
ratio of a burst signal (alternating-voltage driving signal) is shown in JP,7-89748,B. Moreover, 
after it changes impression time amount and impression time amount reaches a lower limit until 
it sets up the lower limit of the continuation impression time amount of driver voltage and 
impression time amount reaches a lower limit, the technique which controls a rate is shown to 
patent No. 283116 by by changing the quiescent time. Furthermore, the technique of raising the 
utilization factor of cell capacity is shown to patent No. 3005865 by by changing the due tee ratio 
of a burst signal. 



EFFECT OF THE INVENTION 



[Effect of the Invention] according to [ as explained above ] the actuator of this invention - two or 
more variation rates - a component - each - a variation rate - the variation rate of a component 
is compounded — as - arranging - said variation rate - the variation rate of a component - 
making a driven member carry out pressurization contact of the synthetic part the actuator 
which drives a driven member - it is - at least one variation rate - the variation rate which 
detects the information about the variation rate of a component - a detecting element and said 
variation rate - the comparison result by the comparator [ at least one desired value / 
information / which was detected by the detecting element ], and said comparator - using - said 
variation rate the control section which controls the impression time amount and the quiescent 
time which impress a driving signal to a component is provided. 

[0070] moreover - according to the drive approach of the actuator of this invention - two or more 
variation rates - the variation rate of a component - compounding - said variation rate - the 
variation rate of a component making a driven member carry out pressurization contact of the 
synthetic part It is the drive approach of an actuator of driving a driven member, and the 
impression time amount and the quiescent time which detect the information about the 
variation rate of at least one displacement component, and impress a driving signal to said 
displacement component for the detected information using a comparison result as compared 
with at least one desired value are controlled. 

[0071] namely, this invention - a variation rate - even if it starts impression of a driving signal 
for a component - a predetermined variation rate immediately - if it is an amount ■ ** and a 
predetermined variation rate until it reaches an amount fixed time amount - requiring - the 
meantime - a variation rate - while an amount increases gradually, even if it stops impression 
of a driving signal -■ immediately a variation rate - an amount 0 not becoming a 
variation rate - the property which an amount decreases gradually is used, for example, a 
variation rate the variation rate of a component - the time of an amount exceeding desired 
value - impression of a driving signal - stopping - a variation rate - when an amount becomes 
below desired value, by driving for the business which resumes impression of a driving signal, 
the rate of the impression time amount of the driving signal occupied to all the operating times 
can be made small, the power consumption of an actuator can be reduced, and a battery life can 
be developed. Moreover, the same drive rate as the case where an actuator is driven on an 
electrical potential difference seemingly lower than the electrical potential difference of a driving 
signal can be obtained by setting up desired value low. Furthermore, since the direction which 
takes out an output intermittently can use cell capacity effectively rather than a cell takes out an 
output continuously, it can use cell capacity effectively by supplying a driving signal to a 
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displacement component intermittently. 

[0072] moreover, the thing controlled to start impression of a driving signal when said desired 
value was set to one, impression of a driving signal is stopped when said information becomes 
higher than said desired value, and said information becomes said below desired value a 
variation rate - the variation rate of a component - an amount - if it puts in another way, the 
drive rate or output of an actuator can be made into about 1 law. 

[0073] or the thing controlled to start impression of a driving signal when said desired value was 
made into the 2nd desired value lower than the 1st desired value and the 1st desired value, 
impression of a driving signal is stopped when said information becomes higher than said 1st 
desired value, and said information becomes said 2nd less than desired value - a variation rate 
the variation rate of a component - while being made to about 1 law within limits which can 
permit the error of an amount Impression time amount of a driving signal can be shortened 
further. 

[0074] At least one is set up about a component, respectively, or said desired value - at least - 
the 1st variation rate - a component and the 2nd variation rate - two variation rates of a 
component - A component and the information about a variation rate are detected about a 
component the 2nd variation rate the 1st variation rate, respectively, said variation rate - as for 
the detecting element, desired value was set up - The information and desired value of a 
component are compared, said comparator - the 1st variation rate - a component and the 2nd 
variation rate - a component - these variation rates Said control section is controlling to start 
impression to a driving signal, when impression of a driving signal is stopped when said 
information about a component becomes higher than desired value the 1st variation rate, and 
said information about a component becomes below desired value the 2nd variation rate. Even if 
it is the case where dispersion is in the displacement property of two displacement components 
etc., drive properties, such as a drive rate of an actuator, can be stabilized. 

[0075] Furthermore, the drive circuit of an actuator and control can be simplified by exciting at 
least one displacement component by vibration of other displacement components among said 
two or more displacement components. 

[0076] furthermore, said variation rate - the information about the variation rate of a 
component - said variation rate - considering as the information about the amplitude of a 
component - a variation rate - it is easy to detect the information about the variation rate of a 
component, and detection precision can be raised. 

[0077] especially -- said variation rate - a component - a piezoelectric device - carrying out - 
said variation rate - as the information about the amplitude of a component - said variation 
rate - carrying out the monitor of the electrical potential difference of the both ends by detecting 
the current value which flows for a component using the property of a piezoelectric device - very 
- easy - a variation rate - the information about the variation rate of a component can be 
acquired. 

[0078] Furthermore, by synchronizing with the period of said driving signal the impression time 
amount and the quiescent time which impress a driving signal to said displacement component, 
it can be lost that the signal of a period with which the periods of a driving signal differ in the 
standup and falling of a driving signal is impressed, and actuation of an actuator can be 
stabilized further. 



TECHNICAL PROBLEM 



(Problem(s) to be Solved by the Invention] However, now, the technique in which each 
above-mentioned conventional technique stabilizes the output of the actuator by burst 
modulation drive about speed control of the actuator by burst modulation drive or a deployment 
of cell capacity is not known. 

[0005] This invention is made in order to solve the trouble of the above-mentioned conventional 
example, and it aims at offering the actuator which stabilized the output by burst modulation 
drive, and its drive approach. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, now, the technique in which each 
above-mentioned conventional technique stabilizes the output of the actuator by burst 
modulation drive about speed control of the actuator by burst modulation drive or a deployment 
of cell capacity is not known. 

[0005] This invention is made in order to solve the trouble of the above-mentioned conventional 
example, and it aims at offering the actuator which stabilized the output by burst modulation 
drive, and its drive approach. 



MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the actuator of 
this invention It is the actuator which drives a driven member by making a driven member carry 
out pressurization contact of the synthetic part, two or more variation rates - a component - 
each a variation rate ■•- the variation rate of a component is compounded - as - arranging - 
said variation rate - the variation rate of a component - The displacement detecting element 
which detects the information about the variation rate of at least one displacement component, It 
is characterized by providing a comparator [ at least one desired value / information / which was 
detected by said displacement detecting element ], and the control section which controls the 
impression time amount and the quiescent time which impress a driving signal to said 
displacement component using the comparison result by said comparator. 

[0007] In the above-mentioned configuration, said desired value is one, and when impression of a 
driving signal is stopped when said information becomes higher than said desired value, and 
said information becomes said below desired value, it is desirable to start impression of a driving 
signal. 

[0008] Moreover, said desired value is the 2nd desired value lower than the 1st desired value and 
the 1st desired value, and when impression of a driving signal is stopped when said information 
becomes higher than said 1st desired value, and said information becomes said 2nd less than 
desired value, it is desirable [ desired value ] to start impression of a driving signal. 
[0009] At least one is set up about a component, respectively, furthermore, said desired value - 
at least ■- the 1st variation rate - a component and the 2nd variation rate - two variation rates 
of a component - A component and the information about a variation rate are detected about a 
component the 2nd variation rate the 1st variation rate, respectively, said variation rate - as for 
the detecting element, desired value was set up The information and desired value of a 
component are compared, said comparator - the 1st variation rate — a component and the 2nd 
variation rate - a component - these variation rates - When impression of a driving signal is 
stopped when said information about a component becomes higher than desired value the 1st 
variation rate, and said information about a component becomes below desired value the 2nd 
variation rate, as for said control section, it is desirable to start impression to a driving signal. 
[0010] Furthermore, it is desirable to excite at least one displacement component by vibration of 
other displacement components among said two or more displacement components. 
[0011] Furthermore, as for the information about the variation rate of said displacement 
component, it is desirable that it is the information about the amplitude of said displacement 
component. 

[0012] Furthermore, said displacement component is a piezoelectric device and it is desirable to 
detect the current value which flows for said displacement component as information about the 
amplitude of said displacement component. 

[0013] Furthermore, as for the impression time amount and the quiescent time which impress a 
driving signal to said displacement component, synchronizing with the period of said driving 
signal is desirable. 

[0014] On the other hand, the drive approach of the actuator of this invention It is the drive 
approach of an actuator of driving a driven member by making a driven member carrying out 
pressurization contact of the synthetic part, two or more variation rates - the variation rate of a 
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component - compounding - said variation rate - the variation rate of a component - It is 
characterized by controlling the impression time amount and the quiescent time which detect 
the information about the variation rate of at least one displacement component, and impress a 
driving signal to said displacement component for the detected information using a comparison 
result as compared with at least one desired value., 

[0015] In the above-mentioned approach, when said desired value was set to one, impression of a 
driving signal is stopped when said information becomes higher than said desired value, and 
said information becomes said below desired value, it is desirable to start impression of a driving 
signal. 

[0016] Moreover, when said desired value was made into the 2nd desired value lower than the 
1st desired value and the 1st desired value, impression of a driving signal is stopped when said 
information becomes higher than said 1st desired value, and said information becomes said 2nd 
less than desired value, it is desirable to start impression of a driving signal. 
[0017] At least one is set up about a component, respectively, furthermore, said desired value 
at least - the 1st variation rate - a component and the 2nd variation rate - two variation rates 
of a component - A component and the information about a variation rate are detected about a 
component the 2nd variation rate the 1st variation rate, respectively, desired value was set up - 
The information and desired value of a component are compared, the 1st variation rate - a 
component and the 2nd variation rate - a component - these variation rates - When impression 
of a driving signal is stopped when said information about a component becomes higher than 
desired value the 1st variation rate, and said information about a component becomes below 
desired value the 2nd variation rate, it is desirable to start impression to a driving signal. 
[0018] furthermore, said two or more variation rates - at least one variation rate among 
components - a driving signal is impressed to a component and it vibrates - making other at 
least one variation rate - a component - said variation rate - it is desirable to make it excite by 
vibration of a component. 

[0019] Furthermore, it is desirable to detect the information about the amplitude of said 
displacement component as information about the variation rate of said displacement component. 
[0020] Furthermore, it is desirable to detect the current value which flows for said displacement 
component as information about the amplitude of said displacement component, using a 
piezoelectric device as said displacement component. 

[0021] Furthermore, it is desirable to synchronize with the period of said driving signal the 
impression time amount and the quiescent time which impress a driving signal to said 
displacement component. 
[0022] 

[Embodiment of the Invention] The actuator concerning 1 operation gestalt of this invention is 
explained, the truss which is an actuator concerning this operation gestalt - the configuration of 
a mold actuator is shown in drawing 1 . 

[0023] 1st piezoelectric-device 10A and 2nd piezoelectric-device 10B of two laminating molds 
which have been arranged so that a drive unit may make a predetermined include angle (for 
example, 90 degrees) mutually as shown in drawing 1 , The chip member 20 joined to the 
crossover side edge section of 1st piezoelectric device 10A and 2nd piezoelectric-device 10B by 
adhesives etc. (driving member), The base member 30 to which it is fixed to by adhesives etc. and 
the end face section of 1st piezoelectric- device 10A and 2nd piezoelectric- device 10B holds 1st 
piezoelectric-device 10A and 2nd piezoelectric- device 10B, It consists of pressurization members 
(elastic bodies, such as coiled spring and flat spring) 45 which generate the welding pressure for 
making the chip member 20 contact the front face of Rota 40. 

[0024] The detail of 1st piezoelectric-device 10A and 2nd piezoelectric-device 10B is shown in 
drawing 2 . In addition, both are the same configurations substantially. Each piezoelectric 
devices 10A and 10B carry out the laminating of two or more ceramic sheet metal 11 and 
electrodes 12 and 13 in which piezo-electric properties, such as PZT (titanic-acid lead zirconate), 
are shown, respectively by turns, and each ceramic sheet metal 11 and electrodes 12 and 13 are 
being fixed by adhesives etc. Each electrode groups 12 and 13 arranged alternately are connected 
to the drive power source 16 through signal lines 14 and 15, respectively. When a predetermined 
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electrical potential difference is impressed among signal lines 14 and 15, in each ceramic sheet 
metal 11 inserted into electrodes 12 and 13, electric field occur in the direction of a laminating, 
and the electric field are the alternately same directions, therefore, as for each ceramic sheet 
metal 11, the direction of polarization becomes the same alternately (the direction of polarization 
of two adjacent ceramic sheet metal 11 becomes reverse) - the laminating is carried out like. In 
addition, the protective layer 17 is formed in the both ends of each piezoelectric devices 10A and 
10B. 

[0025] If the driver voltage of a direct current is impressed among each electrodes 12 and 13 
according to the drive power source 16, elongation or shrinkage, and each piezoelectric devices 
10A and 10B expand in this direction and contract [ all ceramic sheet metal 11 ] as a whole. 
Electric field are small and it can be considered that the variation rate of the electric field 
generated among each electrodes 12 and 13 and each piezoelectric devices 10A and 10B is almost 
linear relation in the field which can disregard the hysteresis like browning. 
[0026] On the other hand, if the driver voltage (AC signal) of an alternating current is impressed 
among each electrodes 12 and 13 according to the drive power source 16, according to the electric 
field, each ceramic sheet metal 11 will repeat telescopic motion in this direction, and each 
piezoelectric devices 10A and 10B will repeat telescopic motion as a whole. The resonance 
frequency of the proper determined by the structure and electrical characteristics exists in each 
piezoelectric devices 10A and 10B. If the frequency of the driver voltage of an alternating current 
is in agreement with the resonance frequency of each piezoelectric devices 10A and 10B, an 
impedance will fall and the variation rate of each piezoelectric devices 10A and 10B will increase. 
Since the variation rate is small, in order to drive on a low electrical potential difference to that 
dimension, as for each piezoelectric devices 10A and 10B, it is desirable to use these resonance 
phenomena. 

[0027] The tungsten which was stabilized, and high coefficient of friction was obtained as an 
ingredient of the chip member 20, and was excellent in abrasion resistance is desirable. As an 
ingredient of the base member 30, manufacture is easy and the stainless steel excellent in 
reinforcement etc. is desirable. Moreover, as adhesives, epoxy system resin excellent in adhesive 
strength and reinforcement etc. is desirable. 

[0028] Whether 1st piezoelectric-device 10A and 2nd piezoelectric-device 10B are driven with the 
AC signal which has phase contrast, respectively, and by crawling again and driving one [ a gap 
or ] piezoelectric-device 10A or 10B, it can drive so that the chip member 20 may draw an 
elliptical orbit or a circular orbit. If this chip member 20 is forced on the cylinder side of Rota 40 
pivotable around the predetermined shaft L, it will become possible to change ellipse movement 
or the circular motion of the chip member 20 into rotation of Rota 40. Or it becomes possible by 
forcing the chip member 20 on the flat- sur face section of a cylindrical member (not shown) to 
change ellipse movement or the circular motion of the chip member 20 into the rectilinear 
motion of a cylindrical member. As an ingredient of Rota 40, lightweight metals, such as 
aluminum, are desirable, and in order to prevent wear by friction with the chip member 20, it is 
desirable to perform tufftriding, alumite processing, etc. to a front face. 

[0029] a truss as shown in drawing 1 - as the drive approach of a mold actuator How to impress 
the driving signal which has predetermined phase contrast, respectively to two piezoelectric 
devices 10A and 10B, and to drive two piezoelectric devices 10A and 10B to coincidence, One of 
piezoelectric-device (driving-side component) 10A or 10B are driven, and the drive approach of 
transmitting vibration to which vibration in which the phase was behind [ piezoelectric-device 
(follower side component) 10B or 10A of another side ], or a phase progressed can be considered. 
The latter drive approach is adopted in the actuator of this operation gestalt. 
[0030] When driving only one of piezoelectric-device 10A or 10B, the phase contrast of vibration 
of piezoelectric-device 10B used as vibration and the passive element of piezoelectric- device 10A 
used as a driver element or 10B or 10A changes with the frequencies of a driving signal. 
Moreover, the configuration of the locus of the chip member 20 prepared in the intersection of 
one piezoelectric devices 10A and 10B changes with the phase contrast of vibration of these two 
piezoelectric devices 10A and 10B according to the formula (formula of Lissajous) of ellipse 
vibration. 
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[0031] If it will expand and contract in the direction of electric field, and an electrical potential 
difference is impressed to a piezoelectric device and tensile force or compressive force will be 
applied in the predetermined direction to a piezoelectric device as everyone knows, an electrical 
potential difference will be generated in the direction. Therefore, the vibrational state of a 
driving- side component and a follower side component can be known by carrying out the monitor 
of the current which flows with the electrical potential difference generated for the current which 
flows for a driving- side component, and a follower side component. 

[0032] Next, an alternating-voltage (sine wave) driving signal is inputted and driven to one 
piezoelectric -device (driving-side component) 10A or 10B, and the current value change which 
flows to each piezoelectric devices 10A and 10B at the time of vibrating piezoelectric-device 
(follower side component) 10B or 10A of another side is shown in drawing 3 and drawing 4 . 
Drawing 3 shows the current wave form immediately after beginning to impress a driving signal 
to a driving- side component (at the time of starting), and drawing 4 shows the current wave form 
immediately after stopping impression of the driving signal to a driving-side component (at the 
time of a halt). These current wave forms are detected using the resistance connected to the 
serial, respectively to each piezoelectric devices 10A and 10B. 

[0033] A standup until a driving-side component and a follower side component reach the 
predetermined amplitude at the time of starting takes time amount so that drawing 3 may show. 
Moreover, although a driving-side component starts vibration comparatively immediately from 
impression initiation of a driving signal, time amount is taken for a follower side component to 
start vibration for a while. Moreover, falling until it decreases a driving-side component and a 
follower side component to the predetermined amplitude similarly at the time of a halt takes 
time amount so that drawing 4 may show. Moreover, even if a follower side component has late 
falling compared with a driving-side component and a driving-side component decreases it 
mostly, it is still vibrating with the predetermined amplitude. Thus, when driving only one 
piezoelectric device, in order to use resonance phenomena, the standup of vibration of each 
piezoelectric device takes time amount, and after a halt of a driving signal carries out fixed time 
amount continuation of the vibration of each piezoelectric device. 

[0034] Next, the burst modulation drive in the actuator of this operation gestalt is explained, 
referring to drawing 5 and drawing 6 . In each drawing, (a) expresses the driving signal with 
which the current value which flows to piezoelectric-device 10A or 10B by which a monitor is 
carried out, and (b) are impressed to a burst signal, and (c) is actually impressed to a 
piezoelectric device, respectively. In addition, the piezoelectric devices by which a monitor is 
carried out may be any of a driving-side component and a follower side component. 
[0035] Even if a burst modulation drive stops the driving signal impressed to a driving- side 
component, it uses the phenomenon which vibration of fixed time amount each piezoelectric 
device maintains. The example of a drive shown in drawing 5 is the case where only one desired 
value of control is set up, and when the driving signal was impressed continuously, the 
predetermined value was exceeded, impression of a driving signal is stopped and a current value 
turns into below a predetermined value further until the current value which flows to 
piezoelectric-device 10A or 10B becomes higher than a predetermined value, it resumes 
impression of a driving signal. In the example of a drive shown in drawing 5 , only while the 
burst signal between below desired value is outputted for the peak value of the alternating 
current value which flows to the piezoelectric device by which a monitor is carried out and the 
burst signal is outputted, a driving signal is impressed to a driving-side component. 
[0036] Moreover, when impression of a driving signal is stopped when the driving signal was 
continuously impressed until the current value which is the case where the example of the drive 
shown in drawing 6 sets up two desired value of control, and flows to piezoelectric-device 10A or 
10B became higher than the 1st predetermined value, and the 1st predetermined value was 
exceeded, and it becomes below the 2nd predetermined value with a current value still smaller 
than the 1st predetermined value, impression of a driving signal is resumed. In the example of a 
drive shown in drawing 6 , only while a burst signal is outputted and the burst signal is 
outputted until it exceeds the 1st desired value from the time of the peak value of the alternating 
current value which flows to the piezoelectric device by which a monitor is carried out turning 
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into the 2nd less than desired value, a driving signal is impressed to a driving-side component 
Although the actuator is vibrating continuously seemingly by repeating these actuation, a 
driving signal is not supplied intermittently and the low- speed drive of an actuator and the 
deployment of cell capacity of it are attained. Furthermore, since it is controlled so that the peak 
value of the current which flows to the piezoelectric device by which a monitor is carried out 
becomes fixed within the limits, a rate, torque, etc. of a driven member by the actuator can be 
stabilized. 

[0037] Next, an example of the block configuration of the drive circuit in this operation gestalt is 
shown in drawing 7 . In the example shown in drawing 7 , a sinusoidal-voltage signal is used as a 
driving signal impressed to piezoelectric-device 10A or 10B. 

[0038] In order to detect the current which flows to each piezoelectric devices 10A and 10B, 
respectively, series connection of the resistance 51A and 51B is carried out to 1st 
piezoelectric-device 10A and 2nd piezoelectric-device 10B. The terminal voltage of each 
resistance 51A and 51B is detected as a sinusoidal current wave as inputted into 1st current 
detecting-element 52A and 2nd current detecting-element 52B, respectively, for example, shown 
in drawing 3 and drawing 4 . Each current detecting elements 52A and 52B consist of amplifier, 
zero cross comma RETA, etc., respectively, and after they shape a sinusoidal current wave in 
waveform to a square wave, they input a square wave signal into the phase contrast detecting 
element 53. The phase contrast detecting element 53 consists of an exclusive OR circuit, a low 
pass filter, etc., and detects the phase contrast of two inputted signals. 

[0039] The phase contrast signal of the analog obtained by the phase contrast detecting element 
53 is inputted into the A/D conversion section 61 of the data-processing section (MPU) 60, and 
after being digital - signal ize d , it is compared with target phase contrast (Ref) by the phase 
contrast comparator (Comp) 62. The comparison result (it is [ target phase contrast and ] 
actually a difference with phase contrast) by the phase contrast comparator 62 is inputted into 
the D/A transducer 63, and after being digital- signal ized, it is inputted into a voltage controlled 
oscillator (VCO) 54. In addition, although I/O control unit (I/O) 64 is formed in the 
data-processing section 60, the function is mentioned later. 

[0040] An oscillator 54 adjusts the oscillation frequency according to the output from the 
data-processing section 60. The sinusoidal signal with which the frequency was adjusted is 
inputted into 1st amplifier 56A and 2nd amplifier 56B through the 1st - the 4th switching device 
55A-55D, and is amplified by the predetermined amplitude. Each switches 55A-55D shall be 
turned on if the signal which consists of components, such as a transistor, respectively, for 
example, is equivalent to high level or "1" is inputted, and it shall be constituted so that it may 
turn off, if the signal equivalent to a low level or "0" is inputted. In addition, in the following 
explanation, it considers as a "high-level signal" and a "low-level signal" for convenience. 
[0041] The driving signal which the driving signal amplified by 1st amplifier 56A was impressed 
to 1st piezoelectric-device 10A, and was amplified by 2nd amplifier 56B is impressed to 2nd 
piezoelectric-device 10B. Thus, it becomes possible by detecting the actual vibrational state of 1st 
piezoelectric-device 10A and 2nd piezoelectric-device 10B using a current value etc., and carrying 
out feedback control of the frequency of a driving signal so that it may be in agreement with 
target phase contrast in the phase contrast of those vibration to make the configuration which 
asks for the locus of the chip member 20 resemble. 

[0042] In addition, switching devices 55A-55D are used in order to control impression initiation 
and a halt of the driving signal in the case of the change of any [ a driving-side component and ] 
to make into a follower side component for any between 1st piezoelectric-device 10A and 2nd 
piezoelectric-device 10B, and burst modulation control. Moreover, since only one of 
piezoelectric-device lOAor 10B are driven with this operation gestalt and the piezoelectric device 
of another side is made to follow, there is nothing of 1st piezoelectric-device 10A and 2nd 
piezoelectric-device 10B for which switching devices 55A-55D are controlled so that a driving 
signal is both impressed to coincidence. 

[0043] On the other hand, the output of 1st current detecting- element 52A is inputted into 1st 
peak detecting-element 57A, and the output of 2nd current detecting-element 52B is inputted 
into 2nd peak detecting-element 57B. Each peak detecting elements 57A and 57B detect those 
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peaks from a sinusoidal signal as shown in drawing 5 (a) or drawing 6 (a) detected by each 
current detecting elements 52A and 52B. The peak value signal detected by each peak detecting 
elements 57A and 57B is inputted into 1st current value comparator 58A and 2nd current value 
comparator 58B, respectively, and is compared with desired value. As an example, each current 
value comparators 58A and 58B output a low-level signal, when the peak value of the detected 
current is higher than desired value (it is either of two desired value depending on the case), and 
in below desired value, they output a high-level signal Each current value comparators 58A and 
58B compare with predetermined desired value the peak value of the current which always flows 
to each piezoelectric devices 10A and 10B, and output it to the monitor component change section 
70. 

[0044] The monitor component change-over section 70 consists of 1st AND circuit 71, 2nd AND 
circuit 72, and OR circuit 73, the output signal from 1st current value comparator 58A is 
inputted into 1st AND circuit 71, and the output signal from 2nd current value comparator 58B 
is inputted into 2nd AND circuit 72. Moreover, 1st AND circuit 71 and 2nd AND circuit 72 are 
connected to I/O control unit 64 of the data-processing section 60, respectively. I/O control unit 64 
outputs a high-level signal to AND circuit 71 connected to the side used as a monitor component 
among 1st piezoelectric-device 10A and 2nd piezoelectric-device 10B, or 72, and outputs a 
low level signal to another side. For example, when using 1st piezoelectric -device 10A as a 
monitor component, I/O control unit 64 outputs a high-level signal to 1st AND circuit 71, and 
outputs a low level signal to 2nd piezoelectric-device 10B. Therefore, even if a high-level signal is 
outputted from 2nd current value comparator 58B, 2nd AND circuit 72 is not turned on but a 
low level signal is outputted from 2nd AND circuit 72. On the other hand, if the peak value of the 
current which flows to 1st piezoelectric-device 10A turns into below desired value, since a 
high-level signal will be outputted from 1st current value comparator 58A, 1st AND circuit 71 
turns on, and a high-level signal is outputted from 1st AND circuit 71. Since a high-level signal 
is inputted into OR circuit 73 from 1st AND circuit 71 and a low-level signal is inputted into it 
from 2nd AND circuit 72, respectively, from OR circuit 73, a high-level signal is outputted to the 
driver element change-over section 80. 

[0045] The driver element change-over section 80 consists of 3rd AND circuit 81 and 4th AND 
circuit 82, and the output from OR circuit 73 is inputted into 3rd AND circuit 81 and 4th AND 
circuit 82. Moreover, 3rd AND circuit 81 and 4th AND circuit 82 are connected to I/O control unit 
64 of the data-processing section 60, respectively. I/O control unit 64 outputs a high-level signal 
to AND circuit 81 connected to the side used as a driving- side component among 1st 
piezoelectric-device 10A and 2nd piezoelectric-device 10B, or 82, and outputs a low-level signal to 
another side. For example, when using 1st piezoelectric-device 10A as a driving-side component, 
I/O control unit 64 outputs a high-level signal to 3rd AND circuit 81, and outputs a low level 
signal to 2nd piezoelectric-device 10B. Therefore, even if a high-level signal is outputted from OR 
circuit 73, 4th AND circuit 82 is not turned on but a low-level signal is outputted from 4th AND 
circuit 82. On the other hand, if a high-level signal is outputted from OR circuit 73, 3rd AND 
circuit 81 will turn on and a high-level signal will be outputted from 3rd AND circuit 81. 
[0046] 3rd AND circuit 81 is connected to 1st switching device 55A prepared between an 
oscillator 54 and 1st amplifier 56A, and 4th AND circuit 82 is connected to 3rd switching device 
55C prepared between an oscillator 54 and 2nd amplifier 56B. Moreover, I/O control unit 64 is 
connected to 2nd switching device 55B and 4th switching device 55D which were prepared 
between a ground, 1st amplifier 56 A, and 2nd amplifier 56B. 

[0047] If a high-level signal is outputted from 3rd AND circuit 81, 1st switching device 55A turns 
on, and the sinusoidal signal outputted from an oscillator 54 will be inputted into 1st amplifier 
56A, will be amplified by the predetermined amplitude, and will be impressed to 1st 
piezoelectric-device 10A as a driving signal. If a low level signal is outputted from 3rd AND 
circuit 81, 1st switching device 55 A will turn off, the sinusoidal signal outputted from an 
oscillator 54 will no longer be inputted into 1st amplifier 56A, and impression of the driving 
signal to 1st piezoelectric-device 10A will be stopped. In addition, 1st switching device 55A and 
3rd switching device 55C do not turn on in coincidence from the configuration of the 
above-mentioned driver element change-over section 80. Moreover, when 1st piezoelectric-device 
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10A or 2nd piezoelectric- device 10B is used as a follower side component, respectively, 2nd 
switching device 55B and 4th switching device 55D are used in order to discharge a charge 
collected on the follower side component. 

[0048] While being able to carry out feedback control of the frequency of a driving signal, using 
1st piezoelectric-device 10A or 2nd piezoelectric-device 10B as a driving-side component, and 
driving another side as a follower side component by such circuitry so that the chip member 20 
may draw a predetermined locus, the burst modulation drive which controls impression 
initiation and a halt of a driving signal can be performed carrying out the monitor of the current 
which flows for one of components. 

[0049] In addition, although the above-mentioned explanation compared this value and desired 
value using the forward peak value of alternating current as a current value of 
piezoelectric-device 10A which carries out a monitor, or 10B, it is not limited to this, and if it is 
the information about amplitude of a displacement component (piezoelectric device), such as 
actual value, negative peak value, etc. of a current, it is good anything. Furthermore, it 
constituted so that desired value might be set to either a driving-side component or a follower 
side component and the monitor of the information about the amplitude of the component might 
be carried out, but it is not limited to this and one or two desired value may be set to both a 
driving-side component and a follower side component, respectively, and you may constitute so 
that the monitor of both a driving- side component and the follower side component may be 
carried out. A burst signal may be started in that case using the information about the amplitude 
of a driving-side component, and you may constitute so that a burst signal may be brought down 
using the information about the amplitude of a follower side component. In that case, I/O control 
unit 64 should just change by turns the signal inputted into 1st AND circuit 71 and 2nd AND 
circuit 72 of the monitor component change-over section 70. These application is the same also in 
the following modifications. 

[0050] Next, the block configuration of the modification of the drive circuit in this operation 
gestalt is shown in drawing 8 . Moreover, the detail of H bridge driver control section in drawing 
8 is shown in drawing 9 , and the detail of H bridge driver is shown in drawing 10 . In the 
modification shown in drawing 8 - drawing 10 , a square wave voltage signal is used as a driving 
signal impressed to piezoelectric- device 10A or 10B. In addition, since the component which 
attached the same sign as the circuit shown in above-mentioned drawing 7 is substantially the 
same, the explanation is omitted. 

[0051] Among drawing 8 , voltage controlled oscillator 54X oscillates a square wave signal, and is 
inputted into H bridge driver control section 90. Moreover, the output from 3rd AND circuit 81 
and 4th AND circuit 82 of the driver element change over section 80 is also inputted into H 
bridge driver control section 90. H bridge driver control section 90 controls 2ndH bridge driver 
100B connected to IstH bridge driver 100A and 2nd piezoelectric-device 10B which were 
connected to 1st piezoelectric-device 10A, respectively. 

[0052] As shown in drawing 9 , H bridge driver control section 90 consists of the 1st - 4th NAND 
circuit 91A-91D, and an inverter 92. The square wave signal from oscillator 54X is inputted into 
the 2NAND -circuit9 IB and 4th NANDcircuit 91D, after a direct input is carried out to the 
lNAND-circuit9lA and 3rd NAND circuit 91C and it is reversed with an inverter 92. On the 
other hand, the output of 3rd AND circuit 81 is inputted into the lNAND circuit91A and 2nd 
NAND circuit 91B, and the output of 4th AND circuit 82 is inputted into 3rd NAND circuit 91C 
and 4th NAND -circuit 9 ID. 

[0053] Therefore, high-level [ the square wave signal from oscillator 54X ], when 1st 
piezoelectric-device 10A is chosen, for example as a driving-side component, when the output 
from 3rd AND circuit 81 is high-level, a high-level signal is inputted into IstH bridge driver 100A 
for a low-level signal from 2nd NAND circuit 92 from 1st NAND circuit 91, respectively. On the 
contrary, the square wave signal from oscillator 54X is a low level, and when the output from 3rd 
AND circuit 81 is high-level, a low-level signal is inputted into IstH bridge driver 100A for a 
high-level signal from 2nd NAND circuit 92 from 1st NAND circuit 91, respectively. On the other 
hand, since the signal from 4th AND circuit 82 is a low level, from 3rd NAND circuit 91C and 4th 
NAND circuit 9 ID, a high-level signal is outputted, respectively. It is also the same as when 2nd 
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piezoelectric-device 10B is chosen as a driving-side component. 

[0054] Next, the configuration of H bridge drivers 100A and 100B is shown in drawing 10 . The 
5th which constitutes the bridge circuit for controlling initiation and a halt of impression of 
driver voltage Vcc to the series circuit of 1st piezoelectric-device 10A and resistance 51A, or the 
series circuit of 2nd piezoelectric-device 10B and resistance 51B - the 8th switching device 
101A-101D, The lNORcircuitl02A connected to 5th switching device 101A, the 
2NORcircuitl02B connected to 7th switching device 101C, It consists of buffers 103A and 103B 
connected to 6th switching device 101B and 8th switching device 101D, respectively, the 2nd and 
3rd inverters 104A and 104B connected to each NOR circuits 102A and 102B. In addition, 
Buffers 103A and 103B are used in order to adjust the impedance of the switching elements 101B 
and 101D which consisted of transistors etc. 

[0055] While the output signal from the 1NAND circuits 1 A or 3rd NAND-circuit 91C is inputted 
into 1st NOR-circuit 102A through 2nd inverter 104A, the direct input of it is carried out to 2nd 
NOR-circuit 102B. On the other hand, the output signal from the 2NAND-circuit91B or 4th 
NAND circuit 9 ID is inputted into the 2NORcircuitl02B and buffer 103B through 3rd inverter 
104B while it is directly inputted into the lNOR-circuitl02A and buffer 103A. 
[0056] The signal from the lNANDcircuit91A or 3rd NAND circuit 91 C shows the operating 
state of ON / OFF, and piezoelectric-device lOAof the 5th [ signal / from high level, low-level, and 
the 2NAND circuit91B or 4th NAND-circuit 91D ] according to the combination of high level or a 
low level - the 8th switching device, or 10B in the following table 1. In addition, signal"X" 
expresses the signal from the !NAND-circuit9lA or 3rd NAND-circuit 91G among Table 1, and 
signaTY" expresses the signal from the 2NAND circuit91B or 4th NAND-circuit 91D. Moreover, 
"H" and "L" express that the level of a signal is high level and a low level, respectively, and 
SW5-SW8 express the 5th - the 8th switching device, respectively. Furthermore, "drive mode" 
expresses the condition of piezoelectric-device lOAor 10B. 
[0057] 
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[0058] In the above-mentioned modification, amplify the signal oscillated by oscillator 54X, 
consider as a driving signal, and this is not impressed to piezoelectric-device 10A or 10B. Since it 
uses as a timing signal for impressing the driver voltage Vcc to which the signal from the 
above-mentioned oscillator 54X is supplied by H bridge driver 100A or 100B to 
piezoelectric-device 10A or 10B The cycle signal by oscillator 54X can be dealt with in digital one, 
and the configuration of a drive circuit -- amplifier becomes unnecessary - can be simplified. 
[0059] In addition, although the driving signal impressed to piezoelectric-device 10A or 10B is a 
square wave, since the frequency is near the resonance frequency of each piezoelectric devices 
10A and 10B, vibration of each piezoelectric devices 10A and 10B becomes in sine wave. 
Therefore, although the current wave form where it flows to each piezoelectric devices 10A and 
10B also becomes in sine wave, the current which flows for a driving- side component is 
overlapped on the noise resulting from the rush current by the driving signal. Therefore, it is 
desirable to carry out low pass filter processing of the current wave form detected by the current 
detecting elements 52A and 52B. 

[0060] Next, it explains the synchronization with the signalling frequency outputted from a 
burst signal, an oscillator 54, or 54X, and asynchronous. Drawing 11 is a synchronization and a 
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timing chart in asynchronous, in the signalling frequency (square wave) from oscillator (VGO) 
54X, and (b), the driving signal in asynchronous and (d) express the burst signal in a 
synchronization, and, as for (e), the burst signal in asynchronous and (c) express [ (a) ] each wave 
of the driving signal in a synchronization. 

[0061] In each drive circuit shown in drawing 7 and drawing 8 , ** it does not take the 
synchronization of the signalling frequency outputted from a burst signal, an oscillator 54, or 
54X, it is asynchronous and is driving. Although the sinusoidal signal or square wave signal of 
predetermined frequency is continuously outputted from an oscillator 54 or 54X, only while the 
burst signal is outputted, it consists of each above-mentioned drive circuit so that a driving 
signal may not be impressed to piezoelectric-device lOAor 10B. If it returns, the driving signal 
impressed to piezoelectric-device 10A or 10B will serve as a wave which took AND of the 
signalling frequency of (a), and the burst signal of (b) as shown in drawing 11 (c). Since the 
signalling frequency outputted from a burst signal, an oscillator 54, or 54X does not synchronize, 
a different wave-like driving signal from the signalling frequency outputted from the oscillator 
54 as shown in (c), or 54X is impressed to a piezoelectric device. In that case, when a signal with 
a short period like the both ends of (c) is intermingled in a driving signal, there is a possibility 
that vibration of piezoelectric-device 10A or 10B may become instability a little. 
[0062] On the other hand, if the signalling frequency outputted from a burst signal, an oscillator 
54, or 54X is synchronized as shown in (d), the wave like driving signal with the same signalling 
frequency outputted from the oscillator 54 as shown in (e), or 54X will be impressed to a 
piezoelectric device. Consequently, vibration of piezoelectric -device lOAor 10B can be stabilized 
more. 

[0063] The circuitry for synchronizing the signalling frequency outputted from a burst signal, an 
oscillator 54, or 54X is shown in drawing 12 and drawing 13 . 

[0064] It is circuitry in case the output signal from an oscillator (VCO) 54 is a sinusoidal signal, 
and drawing 12 adds the zero cross comparator 110 and D flip-flop (D. FF) 111 to the part which 
generates a driving signal among the drive circuits shown in drawing 7 , it omits some 
components and shows them roug;hly. In this case, the output signal of an oscillator (VCO) 54 is 
inputted also into the zero cross comparator 110, and the output (the timing from which the 
electrical potential difference of the output signal of an oscillator (VCO) 54 was set to "0" is 
expressed) of the zero cross comparator 110 is inputted into the clock terminal of D flip-flop 111 
as a timing signal. Moreover, the output of current value comparator 58A or 58B is inputted into 
D terminal of D flip-flop 111, and controls switching device 55A or 55C using the output from Q 
terminal of D flip-flop 111. Consequently, ON / off timing of switching device 55A or 55C 
synchronizes with the standup of the output signal from an oscillator 54, or falling. 
[0065] It is circuitry in case the output signal from an oscillator (VCO) 54 is a square wave signal, 
and drawing 13 adds D flip-flop (D. FF) 111 to the part which generates a driving signal among 
the drive circuits shown in drawing 8 , it omits some components and shows them roughly. In 
this case, the direct input of the output signal of oscillator (VCO) 54X is carried out to the clock 
terminal of D flip-flop 111 as a timing signal. Moreover, the output of current value comparator 
58A or 58B is inputted into D terminal of D flip-flop 111, takes AND of the output signal of the 
output from Q terminal of D flip-flop 111, and oscillator (VCO) 54X by H bridge driver control 
section 90, and controls H bridge driver 100A or 100B using the signal. Consequently, switching 
device 101A - 101D ON / off timing synchronizes with the standup of the output signal from 
oscillator 54X, or falling. 

[0066] Next, how to carry out a low-speed drive using the actuator of this above-mentioned 
operation gestalt is explained briefly. As mentioned above, the standup and falling take time 
amount to vibration of a piezoelectric device. This property is used and the desired value of the 
current which flows to the piezoelectric device at the time of a burst modulation drive is set as a 
value lower than the desired value in the case of impressing a driving signal continuously, it is 
maintained by about 1 law in the range where that is right then where the amplitude of 
vibration of a piezoelectric device by which a monitor is carried out, as a result the amplitude of 
vibration of drive **** are small. Consequently, the same drive rate as the case where the 
electrical potential difference of the driving signal impressed to a piezoelectric device is lowered 



24/26 



seemingly is obtained. In addition, since the electrical potential difference of a driving signal is 
fixed a now case, it is not necessary to make the amplification factor of amplifier adjustable, and 
circuitry can be simplified. On the contrary, when the amplification factor of amplifier is 
adjustable, control precision of a low-speed drive can be made high. 

[0067] in addition explanation of the above-mentioned operation gestalt - a truss - although 
the mold actuator was explained, it cannot be overemphasized that it is applicable to the 
actuator of others which are not limited to this and used supersonic vibration. Moreover, it 
constituted from explanation of the above-mentioned operation gestalt so that a chip member 
might be prepared in a part for the intersection of two piezoelectric devices and this chip member 
might be contacted to Rota which is a driven member, but it is not limited to this, and you may 
constitute so that the amount of [ of displacement components, such as a piezoelectric device, ] 
intersection may be made to contact a direct driven member. 

[0068] Furthermore, although the driving signal was impressed to one of piezoelectric devices, 
and it considered as the driving-side component and being considered as the follower side 
component with the above-mentioned operation gestalt, without impressing a driving signal to 
the piezoelectric device of another side, you may constitute, not being limited to this and 
impressing a driving signal to each piezoelectric device at coincidence so that the burst 
modulation drive which controls the timing of impression time amount and the quiescent time 
which impresses a driving signal may be performed. Furthermore, the number of piezoelectric 
devices (variation rate component) may not be limited to two, but may be three or more. In that 
case, you may drive so that at least one piezoelectric device may be made to follow. Furthermore, 
as a displacement component, it is not limited to the laminating mold piezoelectric device shown 
in drawing 2 , but what combined magnetostrictor, the piezoelectric device, and the elastic 
member can be used. 
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[Brief Description of the Drawings] 

[Drawing ll the truss which is 1 operation gestalt of the actuator of this invention - it is drawing 
showing the configuration of a mold actuator. 

[Drawing 2l It is drawing showing the detailed configuration of the piezoelectric device used in 
the above-mentioned operation gestalt. 

[Drawing 31 In the above-mentioned operation gestalt, one piezoelectric device (driving-side 
component) is driven, it is drawing showing the current value change which flows to each 
piezoelectric device at the time of vibrating the piezoelectric device (follower side component) of 
another side, and the current wave form immediately after beginning to impress a driving signal 
to a driving- side component (at the time of starting) is shown. 

[Drawing 4l It is drawing showing the current wave form immediately after driving like drawing 
3 and stopping impression of the driving signal to a driving- side component (at the time of a halt). 
[Drawing 51 It is drawing for explaining an example of the burst modulation drive in the 
actuator of the above-mentioned operation gestalt. 

[Drawing 61 It is drawing for explaining other examples of the burst modulation drive in the 
actuator of the above-mentioned operation gestalt. 

[Drawing 7l It is drawing showing an example of the block configuration of the drive circuit in 
the above-mentioned operation gestalt. 

[Drawing 8l It is drawing showing other examples of the block configuration of the drive circuit 
in the above-mentioned operation gestalt. 

[Drawing 9l It is drawing showing the detailed configuration of H bridge driver control section in 
drawing 8 . 

[Drawing 101 It is drawing showing the detailed configuration of H bridge driver in drawing 8 . 
[Drawing 111 When synchronizing a burst signal and the signalling frequency outputted from an 
oscillator, it is the timing chart which shows each signal wave form in asynchronous. 
[Drawing 12l It is drawing showing the circuitry for synchronizing a burst signal in case the 
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output signal from an oscillator is a sinusoidal signal, and the signalling frequency outputted 
from an oscillator. 

[Drawing 131 It is drawing showing the circuitry for synchronizing a burst signal in case the 

output signal from an oscillator is a square wave signal, and the signalling frequency outputted 

from an oscillator. 

[Description of Notations] 

10A: The 1st piezoelectric device 

10B: The 2nd piezoelectric device 

20 : Chip Member 

30 ' Base Member 

40: Rota 

51A: Resistance 

5 IB-' Resistance 

52A; The 1st current detecting element 
52B: The 2nd current detecting element 

53 : Phase Contrast Detecting Element 

54 : Oscillator 
54X: Oscillator 

55A: The 1st switching device 

55B: The 2nd switching device 

55C: The 3rd switching device 

55D: The 4th switching device 

56A: The 1st amplifier 

56B: The 2nd amplifier 

57A: The 1st peak detecting element 

57B: The 2nd peak detecting element 

58A: The 1st current value comparator 

58B: The 2nd current value comparator 

60 : Data-Processing Section 

61 : A/DConversion Section 

62 : Phase Contrast Comparator 

63 :D/A Transducer 

64 : I/O Control Unit 

70 • Monitor Component Change-over Section 

80 • Driver Element Change-over Section 

90 : Bridge Driver Control Section 

100A: The 1st bridge driver 

100B: The 2nd bridge driver 

110 : Zero Cross Comparator 

111 : D Flip-flop 



[Translation done.] 
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